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INTRODUCTORY LETTER. 



HIS EXCELLENCY, C. 8. MOREHEAD, 

GOVERNOR OF KENTUCKY: 

Sir : — Immediately on the receipt of my appointment by ( lovernor 
Powell, bearing date 26th of April, 1854, I proceeded te procure the 
necessary instruments required for the Geological Survey of Ken- 
tucky, to organize the Geological Coips, and make {Ul the arrange- 
ments required prepaiTitory to entering upon the field duties. 

On the 2d of May, 1854, Prof. Robert Peter, of Lexington, was 
appointed Chemical Assistant to the Survey ; and on the 2oth of the 
same month, Mr. Sidney S. Lyon, of Louisville, was appointed Topo- 
graphical Assistant 

As it became necessary that I should proceed to New York and 
Philadelphia to procure some of the instruments, as well as a portion 
of the camp-equipage, it was some weeks before all the anangements 
could be completed. 

By the 10th of June the outfits rc(iuired for Camp No. 1 were ob- 
tained, and the day following the field work was commenced, and con- 
tinued until the middle of November. The Winter months were de- 
voted to working up, in the oflice and laboratory, the materials collected 
during the Summer and Fall. 

The oi>eiHtions of the Topogiaphical Corps were postponed till Au- 
tumn, for the following reasons: Before a judicious direction could be 
given t^> this part of the Survey, it was necessaiy that a knowledge 
t^hould ))e obtained of the ^e^^m/ Geology of the countiy; the season 
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of the year when the view is least obstructed by foliage and under- 
growth is that most favorable for it« operations; and finally, the means 
at my disposal, for this part of the Survey, were insufficient to keep 
the Corps in the field but for a limited time. 

The Topographical Assistant entered upon his duties the 11th of 
September, but his Corps was not fully organized until November. 

The Chemical Assistant was enabled to make some chemical analyses 
connected with the Survey, in August, 1854; but it was not until the 
beginning of October, 1 854, that I was enabled to select and place in 
liis hands any considerable amount of specimens for chemical analysis. 
Since that time the chemical investigations have proceeded with as 
much dispatch as the means that could be set apart for that work ad- 
mitted. 

During the days which the (Jheniical Assistant was employed, he 
was enabled, by great diligence and an economical use of his time, to 
accomplish the analyses of 

49 iron ores of the linionite and hematitic varieties. 
24 iron ores of the carbonate variety. 

20 coals. 

14 limestoiiL'."^. 

1 hydmulic limestone. 
14 furnace slags. 
12 specimens of pig iron from ditierent furnaces. 

21 soils. 
4 clays. 

3 hearth-stones. 
1 zinc ore. 

169 in all. 

In addition to these analyses made by Dr. Peter, upwards of fifly 
analyses have been made in my own laboratory, of various coals, iron 
ores, quaternary earths, and maris, &c. 

During part of the open weather of the Winter, I inspected the 
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progress of the detailed survey of Union county, and consulted with 
the Topographical Assistant on the plan of future operations in the 
northern part of that county. 

At the opening of the Spring the Topographical Corps was again 
in the field, completing the work allotted to it; and a few weeks afber 
my own Corps continued the Geological reconnoissance of the middle 
and mountain counties. 

In the following pages are embodied the results of the Geological 
Survey from the period of its commencement, under my conduct, up 
to the present time. 



INTRODUCTION. 



IMPORTANCE OF THE GEOLOGICAL SURVEY. 

The policy of prosecuting with vigor the Geological Survey of the 
State, in connection with thorough chemical investigations into the 
nature, quality, and composition of her ores and coals, cannot be better 
illustrated and brought home to the attention of my readers, than by a 
simple statement of the following facts: 

A large portion of the time and energies of the Geological Corps 
have been devoted to investigations, both in the field and laboratory, 
of the details of the coal formations of Kentucky, with special refer- 
ence to her resources in coal and iron, and their chemical constitution, 
and adaptation to particular purposes. 

In a former report, I had oecasion to direct the attention of the 
State to the wealth of individuals in Scotland, deriving income only 
from 'hrdshipSy or revenue accruing from simple mining rights on es* 
tates underlaid by certain kinds of iron ore. 

In this connection I cite here a remarkable instance in point, show- 
ing the vast and growing importance of the coal and iron business, 
since the introduction of the improvements in the trade, within the last 
half century ; and proving, in the most conclusive and satisfactory 
manner, that estimates, made in the Geological Report, relating to the 
intrinsic value of certain minerals in this State, are based on a sound 
foundation, and are not overrated. 

2 



10 INTRODUCTION. 

Between thirty and forty years ago, when the iron trade in Scotland 
received a fresh impetus by the introduction into the business of vari- 
ous improvements, and a new raw material, hitherto overiooked or con- 
sidered impracticable, a family of the name of Baird owned a small 
farm of some thirty or forty acres, between seven or eight miles from 
Glasgow. 

This property was underlaid by a bed of coal — ^the Monkland coal 
seam — which was worked to a very limited extent by the proprietors, 
and hauled by single cartloads to the Glasgow market 

Partly from this small coal business and partly from the products 
of the farm, the family barely made a living; finding it often diflicult 
to make the two ends meet. So limited, indeed, was their means, that 
the father considered the business inadequate to the support of the 
family, so that as the two eldest sons grew to manhood he urged upon 
them the necessity of seeking a livelihood elsewhere, in some other 
business. 

During the excavations for the coal on the farm, a kind of ironstone 
had been encountered, and considerable quantities taken out, which 
lay scattered in piles at the mouth of the pit, as worthless rubbish en- 
cumbering the ground. 

At one of these family meetings, while counciling in regard to future 
prospects, it was suggested by the eldest son that perhaps they might 
be able to make iron profitably fix)m some of these waste ironstones. 

The father, supposing the amount of capital required to commence 
such a business entirely beyond their limited means, thought, at first, 
such an enterprise out of the question. Finally, however, by uniting 
the whole savings of the family, and effecting certain small loans, the 
&ther and sons managed to erect, with the sum of £1200, an iron fur- 
nace for the production of pig iron from their black-band ironstone and 
coal. 

The businees succeeded beyond their expectations; in a few years 
they were not only able to pay off the borrowed capital, but had laid 
up a surplus sufficient to erect another fumaee. Soon they were able 
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to pnrchase adjoining coal and iron property^ and lease the mining 
right for black-band ore on other estates. This being about the time 
of the first saccessfol introduction of that species of ore for making 
iron, its real intrinsic value was, as yet, but little known; so that they 
were enabled to obtain mining rights for this ore at a shilling a ton, 
while some of their neighbors in the same business, starting later in 
this branch of the trade, paid 15, 16, and even as high, in some in- 
stances, as 18 shillings per ton for their mining right or lordship. 

Progressing in the business under such favorable auspices, wealth 
flowed in fast, and they were enabled to extend their business n^idly, 
and put into operation furnance after furnace in rapid succession, and 
add, fix)m time to time, considerably to their mineral lands. Ultimate- 
ly, (m their well known estate of Gartsherry, celebrated throughout 
Scotiand, there were sixteen furnaces in blast, besides three or four 
more in Ayrshire. 

That Baird &mily are now in the annual receipt, from their coal and 
iron works, of a clear profit of half a million of pounds sterling, or 
two and a half miUion of doUa«; wielding a monied influence beyond 
even the princes of the land. 

Let it be forcibly impressed on the minds of my readers that this 
immense wealth was not amassed by speculation, but by legitimate 
earnings fix)m a business producing an article of the greatest intrinsic 
value — a metal to which Great Britdn owes, perhaps, more than to any 
of her other numerous manufactured products, her national greatness — 
and giving, at the same time, constant employment to whole towns of 
industrious inhabitants; the material, from which all this wealth was 
extracted, a mineral taken fix>m the bowels of the earth, regarded for 
centuries as worthless. 

Thus it is that Great Britain has risen to the apex of commercial 
prosperity; thus it is that the United States, at this very moment, is 
paying her ^^ gold^ tribute" of $30,000,000 annually for imported 
iron alone; thus it is that her iron miudu&cturers can raise their mil- 
lions with as much ease as we our thoi»ands. 
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The tiine, however, is at hand when the mineral resources of the 
State shall become known, and when Kentucky, if she has the enter- 
prise, the skill, and industry, will be able to take the lead in the coal 
and iron trade, and direct into her coffers no small share of the thirty 
millions of dollars now drained from the country for such an indis- 
pensable staple product. 

Again: It appears highly probable, from recent discoveries and ex- 
periments, that some of our Kentucky coals, of similar composition to 
the Breckinridge coal, are likely to take the lead in a most extensive 
manufactory, as yet in its in&ncy, for the production of benzole or 
benzine, eupione, and lubricating oils, and a coal-wax denominated 
paraffin, besides several other products which the researches of science 
are bringing to light — ^a business which in time may even rival some 
of the more substantial applications of fossil fuel. At least it is now 
known that coals, rich in hydro-carbons, may be made to yield large 
quantities of coal naptha, which, when rectified, by repeated distillations 
and subsequent exposure to the alternate action of acids, alkalies, and 
oxydizing agents, give, amongst a variety of volatile liquids, a kind 
of benzole of peculiar interest and value, since it appears to be so vol- 
atile that by the simple transmission of atmospheric air through it, 
with a small admixture of alcohol, at a temperature not less than 60% 
a beautiful illuminating gas or vapor is formed and carried along 
in the current, burning, as it issues from the jet, with as much 
brilliancy as the purest defiant gas, without any offensive odor what- 
ever; eliminated in a precise ratio with the rate of consumption at the 
exit jet or jets, as the case may be; afibrding at one moment a sin- 
gle light, at the next moment bursting into flame through the hundred 
jete of a magnificent gaselier; while the current of transmission is 
nijBely regulated by a weight, wound up as you would the weight of a 
clock; requiring no extensive reservoir for its reception; no chamber 
of purification; no complicated system of conducting pipes; nothing 
but an arrangement whereby common air can be forced through the 
benzole holder, which may be placed in sufficiently close proximity to 
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the flame of the barner to keep its temperature above 60^, the heat 
emanating from the combustion of the gas itself. 

By consulting the numerous interesting results obtained by the 
chemical analyses df the soils embodied in the pages of this report, 
abundant evidence will be gathered of the vital necessity of a wide 
dissemination amongst the farming conmiunity, of the knowledge to be 
obtained by a correct insight into their chemical constitution. 
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CHAPTER L 

GENERAL REPORT. 

Before entering upon local descriptions it will be desirable to record^ 
under this head^ the most important general results, reserving special- 
ties for a future chapter. 

A State stretching 400 miles, from 82'' to 89"^ 30' of west longi- 
tude, with an average width of more than 100 miles, lying between 
36° 30' to 39° of north latitude, and embracing 40,000 square miles, 
includes an amount of territory which it would be difficult even to 
traverse, at the ordinary rate of travel, so as to pass through all the 
103 counties embraced therein, in less than a season. When we con* 
sider, then, that in order to arrive even at an approximation towards the 
general boundaries of the principal Oeological formations, many coun* 
ties have to be traversed in several directions, it will be apparent how 
much time is required to complete even a Oeological Reconnoissance of 
so great an extent of country. 

With all the industry which I could bring to bear I have only been 
able to visit sixty *three (63) counties, up to the time when it became 
necessary that I should commence making out the Report In select- 
ing these for the commencement of the work I have been chiefly guid- 
ed by the tenor of my instructions, which required that I should begin 
with the ^^mineral regions." My course has been regulated, in part, 
however, with a view to ascertain the areas, boundaries, and succession of • 
the Oeological formations in those parts of the State where these have 
been least understood. 

Now that I contemplate the vast amount of important, practical, 
geological, mineralogical, chemical, and geographical facts which have 
been collected, and the materials that have to be plotted, arranged, sys- 
tematically classified, and recorded in their appropriate places, I per- 
ceive that it will be difficult to condense them within the limits of a 
manuscript of reasonable length, and that it will require the closest 
application to complete the preparation of the Report by the 1st of 
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• • •. 

Dep^ber, according to the provisions of the act, approved March 6tb, 

'With the exception of the counties surveyed in the Jackson Pur- 
/ chase, lying west of the Tennessee river, which are based on the loams, 
marls, silicious earths, and clays accumulated during the epoch of the 
Mammoth, Mastodon, and Megalonyx, the counties of which a Geolog- 
ical Reconnoissance has been made are embraced chiefly within the 
limits of the coal measures, and underlying sub-carboniferous limestone 
formations. Portions of the counties of Monroe, Cumberland, Clinton, 
Russell, Casey, and Lincoln are occupied by formations older thaji the 
sub-carboniferous limestone, i. e., to groups of rocks included in the 
Erie, Ontario, and Champlaine divisions of the New York System, 
and to the cotemporaneous Devonian, Upper, and Lower-Silurian Sys- 
tems of European Geologists. 

In describing the Geological formations of Kentucky, I shall adopt 
the following nomenclature, which I regard as that most simple, best 
understood by the majority of my readers — the citizens of the State — 
and that which, at the same time, will indicate either their relative 
chronological super-position, the physical features of the country over 
which the formatien prevails, or the lithological aspect of the rock 
itself. 

1. Superficial Deposits or Quaternary loam, marl, clays, and gravel, 
belonging to the age of the Mammoth, Mastodon, and Megalonyx, or 
Pleistocene formation. 

This will include all those fine deposits of comparatively recent 
date, which appear to have settled in wide expansions of our great 
rivers, just previous to the time when they contracted into their pres- 
ent channels, together with the associated gravel beds. 

2. The Coal Measures: embracing the sandstones, shales, ironstones, 
millstone grit, and conglomerate, together with the limestones associ- 
ated with the worJcahle beds of coal. 

3. Sub-Carboniferous Limestone, chert and fine grained sandstones, 
being the strata on which the coal measures repose, and extending 
down to the 

4. Black Lingula Shales: i. e., all the dark argillaceous beds on 
which the sub-carboniferous sandstones and limestones of the Knobby 
Regions rest, near the mouth of Salt river, the head of Green river. 
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and that part of the Cumberiand situated between its Narrows and the 
Turkey Neck Bend, belonging to the Devonian Era. 

5. Grey Gomlline Falls Limestones, including the limestones under 
the black shales which form the faUs of the Ohio, down to the chain 
coral or catenepora limestone, and which are referable to the Devonian 
Epoch. 

6. The Chain coral and Upper Magnesian Cliff Limestones, such as 
occur on Beai^grass and elsewhere in Jefferson county. 

7. The Blue, Shell and Birdseye Limestones of Fayette and Frank- 
lin counties, and throughout most of the so called Blue-grass counties 
of Middle and Northern Kentucky. 

As yet no formations of more ancient date than this latter have been 
discovered ; hence, all its formations, so far as at present known, be- 
long to the sedimentary and fossiliferous series, of purely aqueous ori- 
gin, and, with the exception of the Lacustrine loams, marls, and sub- 
ordinate gravel beds, all have been formed beneath the bed of an 
ocean. 

QUATERKART PEPOSHB. 

The loams, maris, and clays of this age exist in greatest force below 
the confluence of the two largest rivers of the Western States — ^the 
Mississippi and Ohio. Hence, in Kentucky we find them best devel- 
oped in the extreme south-western counties of the Jackson Purchase, 
situated between the Tennessee and Mississippi rivers, viz : Bftllardi 
Hickman, Fulton, Graves, McCracken, Marshall, and Calloway, where 
they probably overlie and conceal from view beds belon^ng to the 
cretaceous system; but^ as I stated in my synopsis of last May, the 
deepest cuts I have yet had access to have failed to disclose either the 
green sand or rotten limestones of the adjacent counties in the West- 
em District of Tennessee. 

Loams and marls of the same age, resting on strata belonging to 
the coal measures, prevail to a considerable extent in some of the coun- 
ties bordering on the Ohio river, and they can be traced for a long 
distance up Green river valley, commingled to some extent with disin- 
tegrated materials from superficial deposits. The so called ^^Island Dis- 
tricts^' on the heads of Cypress creek, and between that stream and 
Green river, in Muhlenburg county, are of this character. 
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The most conspicuous and frequently occurring beds of the Qua- 
ternary or Pleistocene Formation is a very fine silico-calcareous earth, 
of pale reddish grey or ashen flesh tint This imparts character to 
the soil where the Quaternary formations exist, more frequently than 
any of the other beds, and it gives rise to some of the best tobacco 
land; especially where it is intermingled with argillaceous earths of 
the same formation, or derived from the disintegration of adjacent 
shales of the coal measures. Its usual constituents may be seen from 
the following chemical analysis of a specimen taken from the Great 
Cut of the Mobile and Ohio Railroad, near Columbus, Hickman 
county. 



Combined moisture, - - 1.35 

Organic matter soluble in 
water, .30 

Insoluble Silicates, - - 73.30 

Carbonic acid, - - - - 10.00 

Lime, 6.80 

Magnesia, 3.78 

Alumina and per-oxide of 73.8 

iron, 2.80 

Chlorine, .12 

Loss and alkalies not de- 
termined, - - - - 1.55 



Silica, 60.6 

Alumina, 7.4 

Lime, 1.1 

Magnesia, .4 

Loss alkalies and a trace 

of iron not estimated, - 3.8 



100.00 

Its calcareous matter is derived, in a great measure, from the land 
and fresh water shells, often abundantly disseminated through it, be- 
longing to the genera Hdixj Helicinay Cycbstomoy Suednioj Pupc^ 
CfffchSy Planorhisy Lymma^ &c., sometimes in a good state of preser- 
vation, but oflener in a very soil and tender condition, so that they 
orumble to pieces as soon as touched. 

Calcareous concretions are not unfrequently disseminated through 
this marl in considerable abundance, formed by the percolation of 
water, charged with carbonic acid, which, dissolving the calcareous 
matter in the upper part of the deposit, carries it by filtration to the 
lower part of the bed, re-depositing it in the form of hard masses, 
which not unfrequently envelope the same shells in a very perfect con- 
dition. 

This is also the most superficial bed of the Quaternary' Deposits, as 
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it is geaeially leached immediately after passing through the sub-soil. 
It has a thickness of 30 to 40 feet, and rests, generally. In South- 
Western Kentucky, on gravel chiefly composed of brown hornstone 
and chert, derived from the sub-carboniferous strata. 

Nearly the whole of the lime eidsting in the soils of the Jackson 
Ptirchase may be traced to this extensively distributed bed of the 
Quaternary Formation ; and much of the lime of the soils of Union, 
Henderson, Daviess, McLean, and the northern part of Muhlenbuig, 
has the same origin. 

For soils deficient in lime this silico-calcareous loam might be ap- 
plied as a mineral manure with good effect^ especially to tenaceous^ 
spouty, crawfish lands. Sandy and silicious soils will not derive the 
same benefit from its intermixture, by reason of the large amount of, 
silica which it contains, though, from its extreme fineness, it would, to 
a certain extent, improve the texture and mechanical imperfection of 
coarse sandy soils. 

The inferior portion of this bed is more argillaceous, and usually 
reposes on a bed of brown hornstone gravel, resting on or intermixed 
with clay. 

Under this, in Hickman county, is a lighter colored earth, nearly, 
if not quite, as effervescent as the first bed above described; but it ap- 
pears, from the analysis of this deposit by the Chemical Assistant to 
the Survey, Dr. Robert ^eter, of Lexington, (see No. 127 of his 
Chemical Report,) that it has a much larger per centage of carbonate 
of magnesia — 4.35 per cent. — than of carbonate of lime, which only 
amounts to nine-tenths of one per cent. 

To this chemical peculiarity I would here particularly call attention, 
since it has an important practical bearing upon the health of districts 
where this bed prevails. At several localities in Hickman county 
where I have tested spring waters which experience seems to prove 
have deleterious properties, when habitually employed for domestic pur- 
poses, and ordinary drinking water,* I have found them highly inir 
pregnated with alkaline earths, especially magnesia; existing in these 
waters, apparently, partly as chloride and partly as bi-carbonate; with 
some sulphate of the protoxide of iion — ^as for instance, in the ^^ Ste- 
phen Spring," of Hickman county. Such waters I have found issuing 

* Daring the prevalence of the cholera it was observed that thoae >frho habitually med thii 
kind of water were apt to be more frequently and Mriooaly attacked. 
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firom beneath the horDstone fiprayel, and from near the geological horizon 
of this silioo-magnesian earth; while several fine springs in the same dis* 
trict, having their source above the gravel bed, and in connection with 
the higher silico-calcareons earth, No. 212, are salabrious, and indicate 
to chemical re-agents not more than the usual quantity of alkaline 
earths to be found in the ordinary hard waters of the south-western part 
of the State. 

It is further to be noted, that along particular portions of the blufb, 
bordering on the Mississippi, in the same district, when cattle run at 
large they are not unfrequently attacked with symtoms of those disor- 
ders known as the tires, trembles, or milk-sickness; but this disease, as 
I have previously stated in my synopsis of May last, I am inclined 
to attribute more to the combined astringent effects of certain vegeta* 
ble substances, and the double sulphates of alumina and iron efflores- 
cing firom c!ay licks, or held in solution in waters issuing fix>m pyri- 
tiferous beds, which also exist in some of the seargillaceous quaternary 
deposits. 

At an elevation of 95 feet above low water mark, at the Iron Banks, 
is a still whiter earth than No. 127, analysed by Dr. Peter. It is, in 
fact, as white as chalk, and nearly of the same texture, leaving, like it, 
a white streaky on wood and other surfaces, but yet not effervescent 
with acids. The resemblance of this material to chalk no doubt gave 
origin to the name ^^Ghalk Banks,'* applied ito a point on the lefl bank 
of the Mississippi, about two miles below the Iron Banks, where the 
river sweeps with a rapid current round the inferior members of the 
same formation; which, however, are here more argillaceous and not as 
white as the deposit in question, collected from the bluff terminating 
above the town of Columbus. 

I find this white earth to contain 94 per cent of insoluble impalpa- 
ble silicious earth, of which 87i per cent is pure silica, as may be 
seen by the analysis here given : 

Hygrometric moisture, - 1.20 i Silica, 87.6 

Insoluble silicious earth, • 93.90 < Alumina tinged with per- 

Alumina, tinged with iron, 1.80 f oxide of iron, - - • 6.3 

Carbonate of lime, - - .80 

Carbonate of magnesia, - .22 93.9 
Loss and alkalies not de- 
termined, . . • ^ 2.58 
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In view of the large amount of pnre silica which this earth con- 
tains, and the small quantity of lime, magnesia, and oxide of iron 
present, together with the fiict that it remains colorless after ignition, 
it will undoubtedly prove to be a valuable material, whether it be as a 
substitute for ground flints in the manufacture of queensware, to take 
the place of petuntze, as a glazing material of china ware; or for mix- 
ing with those varieties of potter's clays, which, containing too much 
alumina, are liable to crack in drying or in the furnace. It contains 
only about 4i per cent, more silica and 3 per cent less alumina than 
the white silicious earth obtained on the Mississippi below Cape Girar- 
deau, and elsewhere in Missouri, from which a self-glazing ware has 
recently been manufactured, resembling Parian ware. Its texture is 
not quite so fine, noF^is it quite as pure a white as the above material ; 
which lies more immediately in connection with the geological forma- 
tion whence it has been derived — some foreign admixtures, held sus- 
pended in the Quaternary waters, having slightly tinged the Hickman 
county deposit. 

The source whence these fine silicious earths have been derived is 
undoubtedly from the disintegration and decomposition of the fine, 
white, crisp, sub-carboniferous chert which abounds both on the Mis- 
sissippi and Ohio river, above their confluence, and is especially abun- 
dant in Pope and Johnson counties, Illinois. These earths were depos- 
ited in an extensive lake-like expansion of waters, which overspread a 
considerable region, bordering on the present site of the mouth of the 
Ohio, at the conclusion of the Drift or Pleistocene Period. 

Plate No. 1 represents a view in the distance of the Iron Banks, 
where the best section was obtained of the fine silicious earth and loams 
referable to the Quaternary Epoch. 

Plate No. 2 represents huge blocks of fine white sand, more indu- 
rated than the inclosing matrix, which have fallen fiom near the middle 
of the clifT above, and which contain the leaves, stems, and roots of di- 
cotyledonous trees, (beech and oak,) and other vegetable remaina 

Where chalybeate waters have filtered through the gravel bed this 
has been locally cemented into a ferruginous conglomerate, which lies 
also strewed in huge blocks along the shore of the Mississippi; these 
have given rise to the name of "Iron Banks." 

The lowest beds of the formation are best seen at the Chalk Banks, 
two miles lower down on the Mississippi Here the deposits are still 




light colored, but not as white as the above described bed; at an eleva- 
tion of ninety-five (95) feet above low water on the section, and much 
more argillaceous, so that some layors are adhesive to the tongue^ and 
may be made serviceable, with proper admixture of siliqiou^ earth, to 
the purposes of the pottei;. 

]>r. Peter's analysis, No. 129, is of this clay, treated by solution ii) 
hydrochloric acid. 

The following is the order of sup^^oi^tioU; of the Quaterniaiy bedft 
ia the Jackson Purchase, in thief vicinity of the ^^Iroa aod Chalk 
Bwka" 

HEIGHT ABOYB THICKN1(8S. 
LOW WATSB. 

Feet, feH. 

Uq:. 1. Soil, - X 

Uo. %. Subsoil, .-..-•- - % 

No. 3. Fine silicious loam: locally more or less cal- 
careous, with land and fresh water shells, 
becoming coarser and more argillaceous 
towards its hase, brown grey at top, light 
grey or pale flesh colored in middle, - 16Q 30 

No. 4. Homstone gravel locally cemented by cha- 
lybeate waters into a ferruginous conglom- 
erate, 130 SO 

No. 5. Grey and chocolate colored clay, - - 110 IS 

No. 6. White silicious and silico-magnesian earths, 
xmderlaid by a more gritty, variegated 
white and pink material, partially indura- 
ted, and containing leaves and decayed 
stems and roots of plants, in all, - - 10 85 

No. 7. Light grey and whitish clay, extending to low 

water of the Mississippi, ... o 10 

Considerable local variation will be found in the materials and tiiicki' 
ness of these beds at other localities. The homstone gravel and con- 
glomerate. No. 4, appears to be replaced at certain points on the Ohio 
river, by a ferruginous sand, charged with fresh water univalve ^ells, 
stems and limbs of trees, fragments of coaly matter, and a few Unios, 
the whole reposing on a bed of dark grey clay. The ferruginous sand, 
which seems to have accumulated in eddying currents near the moutha 
of the tributaries of the Ohio, is the matrix of the bones of the Megala^ 
nyx Jefersonii. 

I herewith subjoin a letter addressed by me, September 18th, 1854, 
to Prof Joseph Leidy, descriptive of the geological position of a col- 
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lection of Megalonyx bones, which I obtained several years previously 
from Mr. Walter Alves, and which had been loaned to Prof Leidy, 
while he was engaged in the publication of a memoir on the extinct 
sloth tribe of North America, and recently published under the aus- 
pices of the Smithsonian Institution. 

New Harmony, Ia., Sept. 18, 1854h 

Dear Sir: During my Geological Survey made this Summer in 
Kentucky, I visited and examined the locality of the matrix of the 
bones of the Megalomjx, which form the collection I forwarded to you 
for description in the memoir you are engaged in preparing for publica- 
tion, on the Fossil Edentata of the United States. 

As my Geological Report on that part of Kentucky will not appear 
before the issue of your work, I proceed to furnish you with a short 
description of the geological position and locality of these interesting 
organic relics. 

Travelers on the Ohio river will doubtless have noticed a remarka- 
ble rising ground, from five to six miles below Henderson, on the Ken- 
tucky shore, elevated considerably above the adjacent bottom land, 
and forming the site of a beautiful country residence, belonging to Mr. 
Walter Alves. It is to that gentleman I am indebted for the above 
valuable collection of bones sent to me in the Summer of 1850. 

To the east, above Mr. Alves' house, Canoe creek empties into the 
Ohio. Below the eminence on which the house stands there is evidence 
of an ancient channel of a stream — ^probably that of the former ex- 
tension of Canoe creek, which then swept round in a bend to the south- 
west, discharging its waters into Pond creek. The Ohio river gradu- 
ally scooping away the Kentucky shore, encroached on the narrow 
neck of land intervening, and finally uniting, caused Canoe creek, tfs 
at present, to empty independently into the Ohio river. 

In the bank of the Ohio rivei', a few paces below the above men- 
tioned mound-like elevation, the bones in question were found, seventy 
feet below the ancient channel of Canoe creek, and eighty-five feet 
below the site of Mr. Alves' house, on the above elevated point of land, 
around which Canoe creek meandered. The bone bed is only some 
five or six feet above the ordiuary low stage of water; the bones lying 
intermixed with and partially imbedded in a ferruginous sand, charged 
with PaiudinQ, pojidtrosoy Say; Melania candUculata^ Say; Cydas rivu- 
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laris^ Say; Cydostoma lapidarioj Say; Physa heterostrophoj Say; Lymr 
nia ehnffotoj Say; Planorbis bicarinatay Say; P. lenSj Say; Valvaia 
iricarinaiaj Say; and fragments of Unios, with stems and limbs of trees. 

Just beneath this ferruginous sand and shell bed is a blue^ or rather, 
a dark ash-colored clay. This clay has been most remarkably hollow- 
ed put into large cavities (*^t holes"). Into these cavities ferruginous 
sand has been swept, apparently by eddying currents of the Ohio river. 

This ferruginous sand is very irregular as to thickness, forming 
rather isolated deposits than one connected, continuous bed. At a 
higher level, (forty to fifty feet above the ordinary low water,) the fine 
silicious earths and marls are found, which aie so universally distrib- 
uted over the lower grounds in the vicinity of the Ohio, Mississippi, 
and Wabash rivers, even up to the height of one hundred feet and 
more, and which are locally characterized by several species of HdiXy 
Pupa armgeraj Say; Sucdtria, Cyclostoma^ 4*c. 

Near the junction of the ferruginous sand and ^^blue" clay many 
trunks of oak and other trees are seen projecting, often converted into 
a blackish-brown impressible charcoal or brown coal. 

We were not able to discover an instance where the bones were 
fairly imbedded in the ^^blue" clay. They appear to originate in the 
ferruginous sand, and to be encrusted with the same material. 

Though the ferruginous sand and "blue" clay lie at a lower level 
than the fine silicious marly earths, I am not quite certain whether the 
former may not have been deposited subsequently, unconformably on 
the slope of the latter. If not unconformable, then the bone bed is 
older than the silicious marly earths. 

One thing, however, is very certain, both firom the position of these 
bones and those found, under analogous circumstances, in the banks oS 
the Ohio, below Evansville, Vanderburg county, Indiana, that they are, 
comparatively speaking, of a very recent date, at least as recent as the 
origin of most of the existing species of univalve shells now inhabit- 
ing the Ohio river and its tributaries. 

The bones of the Megalonyz sent to you for description were not 
found all together, or at one time, but were picked up from time to time, 
and firom year to year, as they happened to be washed out firom their 
matrix, particularly after recent fireshets. 

I did not discover any further remains of edentata when I visited 
the locality last June, but obtained many horns and bones of deer. 
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and probably of other rumirating animals; but, unfortunately, my 
collection, made at that time, has all been lost in the wreck of the Cape 
May, sunk this Summer in the Ohio river, near Mount Vernon. 

Full descriptions, with dra\^ings, have since appeared in the above 
named memoir, of these very remarjcable bones of fossil edentata.* 

The clay analysed by Dr. Peter, No. 4 of his report, obtained four 
miles south of Blandville, probably occupies the same geological posi- 
tion as bed No. 5 of the Stbove section. In its original bed it has a 
chocolate color; when dried, however, it is of a light pink grey or pale 
flesh tint; when exposed to heat. Dr. Peter found that though it at 
firbt darkens in color it finally burn? white-t 

With the proper addition of sili«i from the specimen No. 238, or 
other silicious Quaternaiy beds to prevent its cracking by baking, it 
will probably be found to be suitable for the manufacture of certain 
kinds of stone ware or other ^-arietit s of pottery. 

The argillaceous portions of bed J^o. 3, when not effer\^escent with 
acids, can also be made into stone ware. 

In the Quaternary earths of Bf Jlard and Graves counties beds of 
lignite and brown coal are not uncommon. These have been mistaken 
for regular coal formations, and ha^ e given rise to various reports of 
the discovery of coal in the Jackso i purchase. Some of this lignite 
has very much the appearance of caal ; hence, it is very apt to be mis- 
taken for it; but it is of much moie recent date than true coaJ, and 
has been formed under entinJy different circumstances, and derived 
from a very different vegetation than that which flourished during the 
carboniferous era; hence, we not only find variations in the chemical 
composition of the two combustibles, but what is of still more impor- 
tance in estimating their comparative value, the extent of the lignite 
formation is quite limited, at least in this part of the Mississippi val- 
ley, J and, therefore, not to be depenied upon as a permamrU source of 
fuel. 

• See Smithsonian Contributions to Knowledge; Memoir on the Extinot Sloth Tribe of 
North America, by Joseph Leidy, M. D. 

t The inhabitanu of the neighborhood where it occurs often use it for whitewash. 

X On the upper Missouri « in Oregon, the Isthmus of Panama and South America, there are 
lignite formations of much greater extent and value than in the central part of the United 
States. 
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The composition of these quaternary lignites and brown coal may 
be seen from the two following analyses of specimens No. 214 and 
215, made in my laboratory, and also No. S of Dr. Peter's Report 

No. 214, Analysis of Lignite, Bluff of Fort Jefferson, Ballard 
county, Ky. 

%)eeific grarity, 1.201 

Total Tolatile matter, 63. 

Cok6, (reduced in bulk and nearly the same shape as the original speci- 
men,) 4*3^. 

100. 

Moisture, 30. 

Volatile combustible matter, 23. 

fixed carbon in coke, 40. 

Ashes, (reddish yellow or flesh tint,) .... 7. 

100. 

No. 215, Analysis of Brown Goal, H miles north-west of Bkmd- 
ville, Ballard county, Ky. 

Specific gravity, 1.173 

Total Tolatile matter, 59.6 

Coke, 40.6 

100.0 

Moisture, 11.6 

Tolatile combustible matter, 48.0 

Fixed carbon in coke, 31.0 

Ashes, (white,) 9.6 

100.0 

These Quaternary Lignites and Brown Coal contain, therefore, fix)m 
20 to 30 per cent, less fixed carbon than the coals of the Carbonifer- 
ous Epoch, and usually a much larger quantity of hygrometric moist- 
ure, which renders them inferior as fuel and still less applicable for the 
generation of steam and manufacturing puiposes generally. They are, 
indeed, seldom resorted to as substitutes for true coal, except in the 
immediate vicinity of the deposit, where other fuel is scarce; in coun- 
tries &r removed from regular coal formations; or where, from concen- 
tnition of the beds and other local circumstances, they are of commeiv 
cial value, as for instance, in Hungary, Bovey in England, Cologne, 
Pomerania, some Departments in France, or where, fix)m superior 
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ebemical composition, as at Ladeioe Island, Muerto, Bocas del Torro, 
it is almost equal to true cohI."* 

The analyses No. 1 and No« 128 of Dr. Peter's Report are of soils 
derived fiom the superior quaternary earths and loams. Both are re- 
markable for the extremely fine state of division in which the sand, or 
rather silicious earth, exists in them, and which amounts in the former 
to (47) forty-seven, in the latter to (79) seventy-nine per cent Defi- 
cient in alumina, they have, it is true, no great power to retain organic 
matter; still, they are more retentive of moisture and organic manures 
than ordinary silicious soils in which the sand is of coarser texture^ 
and hence, more porous and less hygroscopic. For the same reason 
they are more productive and more capable of improvement than soils 
containing more alumina, but in which the sand is coarse. This fact 
is shown by Dr. Peter's analysis. No. 126, of a soil in Henderson 
county, having essentially the same geological origin, containing no 
less than (86) eighty-six per cent of fine sand, and only (3.5) three 
and five-tenths per cent of alumina and oxide of iron; yet this soil 
contains (6) six per cent of organic matter, and is remarkable for tbo 
large amount of soluble ingredients essential to productiveness, and is 
noted for its excellent crops of fine tobacco, com, &c. 

The soil of some of the heaviest timbered land of Ballard county is 
the same as or very similar to soU No. 1, of Dr. Peter's Report^ produc- 
ing very large Black Oak, Quereus Undorioj Over Cup White Oak, 
Quercus macrocarpou Soils No. 29 and 30 have the same geological 
origin. 

It may be laid down as a rule that the soils produced from the atlfco- 

* Anthrmelte in mj collection fW>in the Bocae del Torro, which it in all probability a portion 
of an altered tertiary or quaternary lignite formation* ii of very superior qualityi aa may bft 
aeen from an analyiia which I made of it aome yean since. 

Spedflc grarity, 1.503 

Volatile matter, OSJ 

Coke, 91.7 

100.0 

Moiitare, 4,6 

Volatile combustible matter, 8.8 

Fixed carbon, 86.7 

Ashes, (grey,) 5.0 

100.0 
bi coking, this ooal did not alter the least in form, aor did it diminish its lustre. No flaat 
TidbU. 
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calcareotis quaternary loams are productive and especially well adapted 
for the growth of silky tobacco ani maize; the large amount of solu- 
ble saline ingredients which they contain, and their general fertility, 
compared with the proportion of silica and alumina, is, in a great meas- 
ure, to be attributed to the finely comminuted condition of their in- 
gredients. 

The occurrence of the bones of the Megalonyx, extinct Elephant 
or Mammoth and Mastodon, in th»3 midst of the deposits described in 
the preceding pages, is sufficient proof that they are cotemporaneous 
with the existence of these extraordinary gigantic animals. At the 
same time, their superficial position, incoherent character, and, more 
especially, the occurrence of abun<lant remains of Pcdudina ponderosay 
P. viviperoy Melania canalictdaia, Helix fraterna^ Planorhis bicarinataj 
C^clas rivularisy Valvatatricarinatiy disseminated in the different beds, 
conclusively bespeaks their rece7it origin. 

After this continent had fairly omerg(3d firom the ocean in which the 
marine tertiary beds were thrown down, there was yet an immense 
lapse of time intervened before the rivers assumed their present di- 
mensions. For a long period, in the course of the principal valleys, 
wide expanses of fresh water sb-etched far and wide over the low 
grounds, or were confined by local barriers then existing. Into these 
basins of still water the fine debrii , swept down from the adjacent high 
grounds by floods and periodical freshc^ts, subsided, entombing, occa- 
sionally, bones of the gigantic Mammalia, which found subsistence on 
the neighboring dry land, and which, from death or accident, came 
within the range of the same transporting causes. 

Partly by the gradual elevation of land, operating through a long 
succession of ages, from subterranean causes; partly by the wearing 
away of barriers, which acted like dams in holding the waters back, 
these expansions of fresh water drained away. The submerged sedi- 
ments then gradually became par: of the dry land, and subject them- 
selves to denuding agencies, as ^he waters gradually contracted into 
their present channel, and were fir ally scooped out and laid bare in our 
river escarpments to the depth of fifty (50) to one hundred and sixty 
(160) feet. 

Thus the materials, mixed during a renewed suspension in water, 
with other earths, were re-deposited at lower levels in the form of silt 



GENERAL REPORT OF GEOLOGICAL SURVEY. 29 

and river alluvium. contributiDg largely to the formation of our present 
bottom land and prairie soils and sub-soils. 

Such I conceive to have been the cause, and such the circumstances 
and period, under which these loamy «nd marly sediments were pro- 
duced, the materials having been deriv»^d chiefly, as already remarked, 
in part, from the sub-carboniferous formation, and partly also from the 
coal measures. Local and temporary currents, which supervened in 
times of extraordinary freshets and commotion of the waters duriug 
earthquakes, occasionally transported gravel, which is here and there 
interstratified amongst the great mass of fine sediment These also 
swept in rafts of timber, which, after being water-soaked, sunk and 
were buried in the mud, where, excluded from the atmosphere and pro- 
tected from the causes of ordinary atmospheric decomposition, they 
underwent that change which gives riso to the various forms of lignite, 
brown coal, jet, asphaltum, and other (combustible principals produced 
under similar circumstances. 

COAL MEASURES. 

Under this head are classed, not on'y the beds of coal of the Car- 
boniferous era, but all the sandstones, shales, clays, ironstone, and 
limestone, interstratified and associated therewith, as well as the con- 
glomerates and millstone grit 

A very large area of Kentucky is occupied by this, the most im- 
portant of geological formations, in a practical point of view. There 
is, indeed, no State in the Union, except Kentucky, whose territory 
extends over a large area of two coal fields. 

In South-\^estem Kentucky the whole of eight (8) counties, and 
a part of four other counties, are embraced in the Middle coal field of 
the Mississippi valley, or the coal field which lies partly in Illinois, 
partly in Indiana, and partly in Kentucky. In Eastern Kentucky 
fifteen (15) counties, and a large area of five (5) more counties, are 
included in the Great Appalachian coal field, i. e., in the coal region 
occupying the western slopes of the Alleghany mountains and the 
Cumberland range, situated partly in Pennsylvania, Virginia, Ohio, 
Tennessee, and these above mentioned eastern counties of Kentucky. 

Of the hundred and three (108) counties of this State, more than 
twenty-six (26) counties may be considered as situated in the coal 
measures— or over one-quarter of the whole area of the State. 
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The geological formations of the Boutb-westem coal field of Ken- 
tucky are better understood, at present, than its Eastern coal field, 
lying more remote fi:om the Ohio river. I have spent, however, sev- 
eral months last Summer in a reconnoissance of a considerable portion 
of the Eastern coal field, and am able now to furnish important infor- 
mation in regard to its extent, resources, and the qualities of some of 
the principal beds. 

The approximate boundaries of the Southern coal field, situated in 
Kentucky, are as follows: Commencing on the Ohio river at the mouth 
of Tradewater, it runs up the valley of that stream, whose course very 
nearly coincides with its south-western limits. From near the sources 
of Tradewater, in the northern part of Christian county, its southern 
boundary runs by the head-waters of Pond river, near the lines divid- 
ing Muhlenburg, Todd, Logan, and Butler counties, crossing Muddy 
river near its forks ; thence through the southern part of Butler coun- 
ty, crossing Barren river between the mouth of Gasper river and the 
junction of Barren river and Green river; thence east along the divide 
between those rivers, through Warren and Edmonson counties, to near 
tJie mouth of Nolin creek; thence nearly north to the mouth of Dis- 
mal. Either an outlier or tongue of the coal measures appears to 
stretch away to the east, to the confines of Grayson and Hart coun- 
ties, and even on to the waters of Roundstone ; but the main boundor 
ry takes from Dismal creek a north-westerly course south of Grayson 
Springs, near the sources of Clay Lick and Caney creeks, towards the 
Falls of Rough creek; thence north by the sources of Panther creek, 
nearly along the line dividing Hancock and Breckinridge counties, 
until it strikes the Ohio river again at the Great South Bend, near the 
limits of the above counties. 

Such are the general boundaries of this coal field, as far as at pres- 
ent ascertained. All the territory included between this line and the 
Ohio river may be regarded as belonging to the coal formation, but 
the line cannot be defined in all its meanders untU the detailed survey 
shall have been carried through Hopkins, Muhlenburg, Christian, Todd, 
Butler, Warren, Edmonson, Grayson, Hart, Breckinridge and Hancock, 
and their topography plotted accurately, as has been accomplished of 
Union and part of Crittenden counties. 

The coal beds included in these counties naturally divide tbeznselves 
into Upp^r and Lower Coal Metftued. Xhwe axe separated from wob 
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other not only by a prominent sandstone formation, but they have 
been cast off from continuity, immediately on the Ohio river, by an 
extensive uplift and dislocation of the geological formation which 
stretches from Gold Hill, on the Illinois side of the Ohio river, across 
the bed of that stream, at Shawneetown, to Bald Hill, in Union county. 

The Topographical Assistant, in his detailed survey of Union coun- 
ty, has traced a continuation of this upheaval in a nearly east and west 
course through the entire county. Beyond the Valley of Cypress this 
disturbed belt has an increased width to the boundary of Henderson 
county. Beyond this point it has not yet been systematically follow- 
ed; but the occurrence of disturbances, with a reversal of dip, near 
the confluence of Pond and Green rivers, render it probable that it can 
be buced completely through the coal field. 

In Kentucky there is no evidence whatever that this disturbance 
occurred prior to the deposition of the coal measures; on the contrary 
it has implicated in its movements not only the sub-carboniferous lime- 
stone and millstone grit, but also the' entire coal formation, which lies 
in conformable dip on either side of the axis. In the north-east edge 
of Union county, and in the bed of the Ohio river, the tilted strata, 
lying immediately in the line of greatest disturbance, are cast up on 
edge and lie in great confusion — especially where the strata seem to 
have partially sunk back into the chasm — and thus been much frac- 
tured, crushed, and thrown out of place, so as to convey, to limited 
observation, the appearance of unconformability; but it can be conclu- 
sively shown that the coal measures north and south of this disturb- 
ance were deposited in one and the same basin. For a limited space 
along the Ohio river, the Shawneetown fault has rent asunder the coal 
measures, and thrown off the upper coal measures to the north, and 
the lower coal measures to the south; but in the interior of Union 
county the upper coal measures occur on both sides of the disturb- 
ance, and, though their continuity is broken for a certain distance, the 
perfect identity of some of the beds on both sides of the disturbance 
is clearly apparent. North of Uns disturbance the upper coal meas- 
ures prevail as high up the river as its south bend, in Daviess county; 
south of this disturbance, down to the mouth of Tradewater, the lower 
coal measures extend even to the elevated ridges of DufBs' creek. 

Only a partial insight has yet been obtained of the details of the 
stratification of the tippet coal meefiures, from local seottons, a few 
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borings and two sbafts which hare been sunk a few huodred feet 
through the stratiOcatioD. 

The HoUoway 
boring put down 
Henderson 
county, about 5 
miles from the 
Ohio river, at an 
elevation of about 
155 feet above 
low water, has af- 
forded a clue to 
ten hundred and 
twenty-four and a 
half (I024i) feet 
of the upper coal 
measures, includ- 
ing five main 
beds of coal and 
five minor thin 
s. It is to 
remarked, 
however, that the 
lithological char- 
act«r of the indi- 
vidual beds must 
be received with 
caution, as the 
materials cannot 
always be report- 
ed correctly, un- 
less they are test- 
ed very frequent- 
ly, both by acid, 
close inspection 
with the magni- 
fier, aod the par- 
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tides that may 
be washed from 
above be effecta- 
ally Btopped dot; 
so tiao must tlie 
thiokness of the 
beds of ooAl be ta- 
ken appAitimato- 
ly, as fehe overiy- 
ing blaok shalec 
may easily be 
confounded with 
the coal, unless 
the particles, &■ 
braded by the au- 
gur Euid brought 
up by the pump^ 
be oarefuUy Wash- 
ed, examined with 
the eye-glass and 
ignited in an iron 
spoon before the 
Uowpipe, to as- 
ccrttHu whether 
they an totally 
conBuoKd to asb- 
ee. 

TbeBbail«unk 
on the bank of 
Uie Ohio river by 
the Henderson 
Coal Company 
gives some fur- 
ther infflght into 
the stratiflcation 
from about (50) 
fifly &gt abov4 
low MfeflP dow4 



QEtTBBAL BXfOKI OF GEOLOGICAL BDBTBT. 





to (409) fonr 
hundred and nine 


H 
P 




it 
'f 


1 


1 

.S 
■3 

i 


1 


Sbkl*. 

Co»I— Bin* ud BoDh.tborJ 

Svndnona. 

&»!. 
Bt»l*. 

LimelMne. 

Sbkle. 
LltnMio». 

Sb*l«. 

UmeHtoD*. 


feet below low 
water. 

Unfortunately 
no strict account 






13 
45 




m 


6 


waa kept of the 
first (80) «ghty 


■* 


ti 




8 




8 


■H2 


able to supply 
this deficiency in 
part by sections 
obtained in the 


1 


9G 


e 


539 


4 


vicinitj'. 


1 1 


The shaft com- 


1 


1 1 


mences about fif- 


1 


ty-five (55) feet 


1 1 




II 




550 


4 


above low water, 




and had reached 
the depth of four 
hundred and fif- 


•--j-j- 


39 


6 


579 

— 

S93 
613 


10 
5 


t- t- t- 


ty-nine (459) 


i-i- t- L. 


■H 


feet last August, 


18 
30 


U 

7 











the records of the 
shafting from Mr. 




t- i- L. 


Burbank, of Hen- 
derson. 




L. t^ L. 


1- t-l-L. 










9 


8 


m 


H 




-_ __= 


ches of coal, five 


t- I- L^L. 


6 


i 


S 


to eight feet be- 


I^ U L^ 




mf- 




a 




low low water 




33 


1 
4 




mark, at Hender- 


t^ l^ L. 




1^ t^l^t- 




1^ t- L. 


section, is proba- 


t- i- I- L. 


bly the equiva- 




l-*~*.t- 





OIHESAL BEFOBT OF QBOLOGICAL aOKTR. 



s& 



HOLLOW AY BORING— CoaUnncd. 
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tie Newburg 
Bed." 

Ibis ia a matr 
ter that can be 
fuUy established 
only by such 8 
detailed surrey 
as has been made 
of Union county. 
If the coal uader^ 
lud by limestone, 
seen six miles be- 
low Evaosville, 
above low water, 
is the "Little 
Newburg Bed," 
and the equiva- 
lent, as is sup- 
posed, of the SO 
inch coal in the 
EvansTille (Be- 
dlam) Shaft, at 
llOfeetorthei*- 
by below the bed 
of the Ohio river, 
the same rate of 
rise, along the 
south bend of the 
Ohio river, would 
not only cany 
this bed entirely 
above the Hen- 
derson Shaft, bat 
also the Main 
Newbui^ (Main 
Bodiam Bed,) 
which lies about 
lOO&etbdowit. 
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My present im- 
presfflon, howev- 
er, is that the 30 
inch coal, overfy- 
ing limestone, 5 
or 6 miles below 
Evansville, is 
brought up there 
by a local wave 
or anticlinal axis, 
which carries it 
down again, and 
that the average 
rise between the 
Bodiam mine and 
the ■ Henderson 
shaft is only 
about 100 feet 
This o[union is 
based on the fol- 
lowing data: The 
Main Newburg 
bed lies in the 
shall above that 
town, about 27 
feet bdow the 
Ohio river. I^ 
as ]» generally 
conceded, the 
coal on Oreen 
river, at the fi>ot 
of lock and liatn 
No. 1, is the same 
bed, then there is 
a soath^ly rise 
between these 
two localities of 
only SQ or 40 
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feet It is ad- 
mitted Uiat th« 
Main Newbuig 
and Bodiam coal, 
210 feet bdow 
the Ohio river, 
are identical; tbia 
giTvs a dip or 
from New- 
burg to Evans- 
villej of 180 or 
190 feet, about 
N. 85° W. The 
course from lock 
and dam No. 1, 
on Green river, 
to the Holloway 
borings, and also 
to Henderson, is 
about N. 45° W., 
ce we may 
expect to find the 
same general dip 
as between New- 
burg and Evans- 
iille,with a some- 
what dimuuehed 
angle. This must 
inevitably bring 
the Mmn New- 
bui^ coat more 
than 100 feet 
down in the Hol- 
loway bcmngB. — 
The bed at 161 
corresponds in 
thicknras. B is 
tnn thai tbe 100 
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HENDERSON COMPANY SHAFT— Contioned. 




■bila, with Mint wiuUiooe 

— ConUnued. 



H>n] black slula. 
Cm foot of SudMOM. 
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feet of space 
above that coal 
in the Bodiam 
shaft is mostly 
indurated argillar 
ceous shale, while 
the upper 46 feet 
of this space is 
soft sandstone in 
Henderson coun- 
ty; but where 
there is a good 
oatuml section of 
this space above 
the Upper New- 
buig sbait, there 
is a considerable 
quantity of soft 
eandstone in the 
upper part of t^e 
space; 80 that this 
pei'uliarity in the 
lithological char- 
ith Nad' ' acter of the stra- 
ta in the Bodiam 
shaft is not a con- 
clusive argument 
against the iden- 
tity of tlie coal- 
Again, between 
the Holloway 
borings and &i 
measures passed 
through in the 
Henderson shaft 
there is a strik- 
ing analogy, and, 
if we assume the 
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HENDERSON COMPANT SHIFT— Continued. 



Shftle— Continufd, 



rate of dip be- 
tween the two lo- 
calities at 70 to 
80 feet, it brings 
a twin vein, re- 
ported in the 
Holloway borings 
between CO and 
70 feet from the 
top, down to 
near low water 
of the Ohio riv- 
er, at Henderson, 
where there are 
also two coals, 
one of 18 and 
the other of 28 
inches, in dose 
proximity; the 
latter being a lit- 
tle below low wa- 
ter of the Ohio river, at the Hendei^n shaft, with a 4i foot bed 93 
feet below it Moreover, the rate of southeriy rise from Newburg to 
lock and dam No. 1, if applied to the horizontal distance from the 
Bodiam mine south to Henderson, will be found euCScient to elevate 
the strata only about 80 feet, and bring the Main Bodiam coal to about 
100 feet below the Ohio river, where the 4i foot bed of the Hender- 
son shaft is situated. The fossil plants, too, found in the argillaceous 
strata above both coals, ere very similar. 

The limestone which lies eight to ten feet below this "Little Coal," 
at Newburg, is not reported, it is true, in the records of the strata 
pAssed through in the Henderson shaft; but I saw what appears to be 
tlie equivalent of this limestone in the bank of the Ohio river, only 
one mile and a half above Henderson, eleven feet above low water. 

The space between the two-foot coial, a few feet below low water 

mark, in the section, and the next four-foot coal, is within a few 

feet of the same distance between the Little and Main Newburg beds. 

The five-foot coal which lies two hundred and aetrsnty feet below 
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the four-foot coal in this shafts and at a depth of four hundred and 
sixty (460) feet in the HoUoway borings, is probably the equivalent 
of the Bonharbor coal and the Blue coal of Union county ; but before 
this point can be fully established, it will be necessary to extend the 
detailed survey through Daviess and Henderson counties. 

The twenty-inch coal, reported at a depth of (572) five hundred 
and seventy-two feet in the HoUoway borings, is, in all probability, the 
equivalent of the thirteen-inch coal found in the bed of the Ohio river, 
below the Coal Haven Factory, on the Kentucky side, and five feet 
above low water of the Ohio river on the Indiana shore^ between En- 
terprise and the head of French island ; and the thick limestones, associ- 
ated with shales above and below it, which are reported in the HoUoway 
borings, I believe will prove to be principally bands of calcareous iron- 
stones, alternating with shales and associated with a dark bituminous 
fossiliferous limestone, containing Spirifer fadger of KeiBcrtingj Chonr 
etes mesoloboj Pratten and Norwood, &c., which lies about five feet 
above the top of the thirteen-inch coal above the head of French 
island. The last coal reached in the HoUoway borings, at a depth of 
eight hundred and sixty (860) feet, probably corresponds to a coal 
lying under a great mass of ^ales in the head of the valley of Cane 
creek, and between Wash creek and Bethel hill, in Union county, and 
superimposed on the great mass of sandstone constituting the body of 
that hill. These sandstones have been passed through in the Hollo- 
way borings, under the last mentioned coal, one hundred and fifty-six 
(166) feet, extending to the depth of ten hundred and twenty-four 
feet fix)m the surface of the ground. 

In the nine hundred (900) feet of strata lying between Bethel hiU 
and the top of the sandstone which caps the Lower Coal Measures, 
four other beds of coal have been discovered by the detaUed survey of 
Union county, varying from two to three feet, and perhaps a fifth. 

These Upper Coal Measures, therefore, comprise at least eight work- 
able beds of coal in the space of nearly two thousand (2000) feet, 
occurring at the following distances apart: 

feet, /e«<. 

l8t Coal — Little Newbnrg, 2^ to S. 

Space, lOa 

2d Coal — Maia Newbnrg, 4^ 

Hptrii ia abaft SaiiLboringi, .... a7.a 
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feti. /Hi, 

Sd Coal, 2^ to 3. 

Space— in shaft 184 in boring, .... 196.6 

4th Coal — Bonharbor and Blue, .... 5^ to 5. 

Space in boring, 400.5 

5th Coal — Cane creek coal, 6.? 

Space on section, 400. 

6th Coal — Daris coal, 2.6 

Space, 253.6 

7th Coal — Cypress coal, 2 to 3. 

Space, 303. 

8th Coal — Ist over the Anvil Bock. - . . . S.t 



1,750.3 29.6 

It is truly remarkable, that in these Upper Coal Measures the spaces 
between the coals, by actual measurement, in sections, borings, and 
shafts, do not differ more than three and a half (3i) feet, in any one 
instance, from the numbers one hundred (100), one hundred (100), 
two hundred (200), four hundred (400). The other three spaces, 
calculated from average dip and horizontal distance, measured on the 
Geological Map of Union county, constructed by the Topographical 
Assistant, give four hundred (400), two hundred and fifty (250), and 
three hundred (300) feet, within three and a half (3i) feet More- 
over, a twenty (20) inch seam intervening in the fourth space, of ex- 
actly four hundred and a half (400i) feet, lies within six feet of half 
the distance, or two hundred (200) feet, and another thin coal of six 
inches come in within twenty-two (22) feet of midway, or a distance 
of two hundred (200) feet below the fourth coal, and above the fifth. 

Do not these facts evidently indicate some persistent uniform law, 
not only in the rate of deposition of the sediments which constitute 
the coal measures, but in the upward and downward movements of the 
earth's surface, and also in the periods which elapsed between the vast 
growths of the carboniferous forest. 

We shall see hereafter how &r this law is applicable to the Lower 
Goal Measures. 

It is to be observed, however, that towards the margin of the coal 
field these spaces are contracted in their dimensions, and the coals come 
much closer together — in some instances within five feci This is a 
variation to be anticipated from the original basin-shaped conformation 
of coal fields. Though the spaces between the coal beds thin out to- 

6 
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wards the south, this rule cannot be applied to the coal beds. Many 
of these are, in fact, thicker towards the margin than in the interior of 
the coal field; arising, no doubt, from the longer duration of the extra- 
tropic j1 forest growth before submergence; thus affording an opportu- 
nity for a greater accumulation of the vegetable matter which produced 
the coal. Some beds of coal may diminish, and even run out entirely, 
towards the confines of the basin; but, I believe, as a general rule, it 
will be found, that most of the beds are thicker and closer togetlier with- 
in a few miles of the extreme limits, than in the centre of a coal 
field. 

Still, above the first or highest of the coals, included in the forego- 
ing section, there are nearly six hundred (600) feet of strata, consti- 
tuting the most recent terminating portion of these Upper Coal Meas- 
ures. The sections obtained in Grundy's ridge, together with the bor- 
ings made by Messrs. Riddle & Houston, of throe hundred and thirty- 
four (334) feet, in Union county, nearly opposite Wabash island, and 
those made by Messra. Berrj^ and McGinnis, on Highland creek, near 
Uniontown, of one hundred and seventy (170) feet, have afibrded 
considerable insight into the highest portions of the coal measures of 
the south-western coal field, with which we are acquainted; enough to 
render it highly probable that there is but one workable bed of coal 
near the bottom or base of these six hundred (COO) feet. There are, 
however, some nine thin seams of coal besides — some of them mere 
streaks of coaly matter. They occur in the following order and dis- 
tances apart: 

fe€i. feet. 

Space, 60. 

Ist Coal — above Carthage limestone, ... o«8 

Space, 60. 

2d Coal — Kjoal under Carthage limestone, - - - 0.4 

Space, 43. 

3d Coal, 0.4 

Space, 89. 

4th Coal — very shaly, £.9 

Space, 116. 

6th Coal — impure, • 1.1 

Space, 41.6 

6th Coal — streak. 

Space, - - •- - - - - S6.3 

7th Coal. 0.4 
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feet. feei. 

Space unknown. 
8th Coal ? 

Space, - - - 103.1 

9th Coal — workable, 3.3 to 3.6 

Space, 29.1 

10th Coal, . 6. 

In this terminating map of the Coal Measures the spaces are not 
quite so regular in their occun^ence; yet the greatest deviation from 
a constant and simple multipule is only thirteen (13) feet nine inches, 
although it is evident that here, at the conclujjion of the carboniferous 
era, the laws uhieh regulated the coal formation were gradually ceasing 
to exist, and the carboniferous flora approaching extinction. 

The total thickness of the Upper Coal Measures, as far as at present 
ascertained, is about two thousand four hundred (2,400) feet. These 
are shown on section 1, and in part also on diagram No. 2. 

If we include in the list of coals in these measures all the thin, as 
well as the thick coals, there are at least twenty (20) beds, their united 
total thickness being upwards of forty (40) feet. 

The following are the analyses of some of the most available of the 
Upper Coal beds: 

Analsis of Cookie coal, on Oreen river, Henderson county, Ky., equivalent of ths 

Neuhurg main coal. 

Total volatile matter, 44.6 

Total coke, 6S.& 

100.0 

Moisture, - - - - 11.5 

Volatile combustible matter, 33.0 

Fixed carbon in coke, 47.0 

Ashes, 8.6 

100.0 

Analysis of Bonharhor coal, Daviess county, Ky,, JVb. 176, middle part. 

Specific gravity, 1.273 

Total volatile matter, 48.3 

Total Coke, 51.7 

m 

100.0 
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Moisture, - • - - 7.0 

Volatile combustible matter, 41.3 

Fixed carbon, - - - 46.7 

Ashes, (light grey, almost white,) 6.0 

100.0 

Did not pu£f up much in coking; throws out spangles; much calc. 
spar in thin layers in the joints of this coal; a good deal of pyrites 
intermixed. 

Analysis of two inches of hard, doss-iextured, compact, cannel-like coal, on top 

of Bonharbor coal. No, 176. 

Specific gravity, 1.626 

Total volatile matter, ' 38.0 

Coke, 62.0 

100.0 

Moisture, 4.6 

Volatile combustible matter, 33.6 

Fixed carbon, 37.0 

Ashes, 26.0 

100.0 

Analysis of Woif Hill coal, Davisss county, No, 189. 

Specific gravity, 1.228 

Total volatile matter, 42.4 

Coke, 67.6 

100.0 
Coke, in part crystalline. 

Moisture, 12.0 

Volatile combustible matter, 30.4 

Fixed carbon, 66.6 

Ashes, - 1.0 

100.0 

Two-foot Henderson coal, equivalent of the Little Neu^rgf iVo. 206. 

Total volatile matter, * - - 46.6 

Coke, 64.6 

100.0 

Moisture, 6.0 

Volatile combustible matter, 39.6 

Fixed carbon, 44.6 

Ashes, (grey,) 10.0 

100.0 
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Analy$%9 of thirUen-inch coal, head of French ieUmd, Ohio river. 

Total volatile matter, 47.0 

Coke, 63.0 

100.0 

Moisture, 6.0 

Volatile combustible matter, 41.0 

Fixed carbon, 46.6 

Ashes, - 6.5 



100.0 

The Lower Coal Measures are separated from these Upper Coal 
Measures by a massive sandstone formation, which is universally 
known in South-western Kentucky by the name of the ^^ Anvil Rock.^^ 
It has received this appellation on account of the resemblance to an 
anvil of two conspicuous masses of this formation, situated on its 
northern escarpment, on Hines creek. 

Plate No. 3 represents one of these masses, in which the anvil form 
can be easily recognized, and from which probably the name was in 
reality originally derived ; Plate No. 4, the other mass which was first 
pointed out to me as the ^^ Anvil RocV In this the anvil shape is not 
so clearly defined, though fix)m a certain point of view this also has 
the appearance of an anvil, the point being directed upwards. 

From this local appellation the name has been extended to the whole 
range of this sandstone formation, and serves as a popular and well 
understood term in Union county, Kentucky, by which to distinguish 
this prominent capping member of the Lower Coal Measures, lying 
between it and the conglomerate or pebbly sandstone, which may be 
regarded as the base of the productive coal measures. 

In this geological position are situated the richest coal beds of the 
south-western coal field. The whole space, which is over nine hundred 
(900) feet, including the Anvil Rock, containing ten workable beds of 
coal, of the following thickness and relative position : 

feet. feet. 

Space, including Anvil sandstone, ... 43. 

Ist Coal under Anvil Rock, l^ to 3. 

Space, - 46. 

2d Coal— Middle coal, 3. 

Space, 67. 

3d Coal — Main five-foot coal, 4.8 to 6. 
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Space, 86.* 

4th Coal— Well coal, 

Space, nS-t 

5tli Coal — * 'Little Vein," or three-foot coal, 

Space, 66.J 

6th Coal — four-foot coal, 

Space, - - 96. 

7th Coal — Curlew coal, four-foot, with clay parting. 

Space, 167. 

8th Coal — Ice-house coal, 

Space, -----.-- 164. 

9th Coal— Bell coal, 

Space, --- 73. 

10th Coal — Cook coal, 



feet. 


2. to 2.6 


3. 


4. 


2.6 


2.4 to 2.6 


4. to 3. 


2.6 to 3. 



Thickness of coal, 31.6 

Thickness of spaces, 998. 

31.6 



Thickness of spaces and coals united, - - - 1,029.6 

See section No. 1 and diagram No. 1. 

It will be perceived that the spaces in these Lower Coal Measures 
are nearly as regular as in the upper coal measures. 

Taking into account averages deduced from two localities the spaced 
do not differ more than five feet from the numbers 50, 100, and 150. 
The space between the middle and main five-foot coal overruns the 
regular number by seventeen feet, and the space between the Bell and 
Cook undeiTuns it by twenty-seven feet, but this is the space above 
the first coal over the conglomerate, just at the commencement of the 
true carboniferous era; and it is to be observed, also, that there is a 
shaly space of twenty feet between it and the conglomerate, which, if 
added, would make the space from the Bell coal to the conglomerate, 
including the thickness of the Cook coal, ninety-six feet. Moreover, 
there is nearly the same regularity in the position of seveitd minor 
thin seams of coal, intervening between some of these thick beds, for 
instance: one which has been observed on the Saline, about fifty feet 

* Od the Saline this space is 100 feet. 

t On the Saline this space is 95 feet. The aTerage of the two localities is 103 feet. 
X On the Saline this space is only 33 feet. The aTerage between the two localitU* It 48.€ 
fett. 
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under ihe main five-foot coal, lies very nearly fifty feet under the Cur-* 
lew coal, and another, which lies forty-three and a third feet above the 
Ic8-House coal. This wonderful regulaiity of position of the princi- 
pal beds of coal of the south-western coal field is not only a matter of 
interest, as establishing the existence of uniform laws regulating the 
succession of events, at so remote a period as the carboniferous era, 
but also on account of the important practical bearing it has, in indi- 
cating the position in which one of the most valuable mineral products, 
concealed within the bowels of the eaith, can be found. 

Starting from the base of the Anvil Rock, in the space of nine hun- 
dred and fifty-five (955) feet, there are ten beds of coal, having a 
united thickness of over thirty feet All of these are workable, unless 
it be the seventh, or Curlew coal, which, having two clay partings, may 
not aflbrd more than two feet of good coal, and perhaps, also, the 
fourth, or Well coal, which is only about two and a half feet thick. 
There are besides, in this space, six or eight minor thin seams, having 
a thickness, altogether, of perhaps two to four feet, but none of them 
of any practical value at the present time. 

The upper four hundred feet of this space is the most productive 
part of the coal measur^^s, since it includes from five to six of the best 
coal beds to be found in the whole three thousand four hundred and 
twenty-nine (3,429) feet of the carboniferous strata, at present known, 
to-wit: 

The Upper, or first coal under the Anvil Rock. 

The Middle coal. 

The Main five-foot, or Mulford coal. 

The Well coal, or Water coal. 

The Little Vein, or three-foot coal; and 

The four-foot coal. 

The total average thickness of these coals may be taken at eigh'teen 
(18) feet 

The average specific gravity of these coals may be taken at about 
1.284, i e. every solid cubic foot will weigh within a fraction of eighty 
pounds, which may, therefore, safely be regarded as a bushel, since in 
weight it is four pounds over the legal standai^d in Kentucky. Hence 
these six beds are capable of yielding, from every acre of ground un- 
der which they extend, over eight hundred thousand (800,000) bush- 
als. Throwing off one-fourth for waste, sliMok, &q^ it will still yield 



i 



48 GENERAL REPORT OF GEOLOGICAL SURYET. 

more than six hundred thousand (600,000) bushels or solid cubic feet 
Allowing a profit of only three cents per bushel, this amounts to 
eighteen thousand ($18,000) dollars per acre. 

Those lands which contain, in addition, the four lower coals, would 
yield more than half as much more. 

The intrinsic value of these coal lands is indeed almost beyond con- 
ception. At the same time, in estimating the availability of coal, this 
fact must always be held in view, that the best appointed coal mines 
now in operation in the Western States cannot average a regular deliv- 
ery of (10,000) bushels per day, or three million (3,000,000) bushels 
per annum; hence, it would require one year to work out eight acres, 
since one-half should be left as pillars of support, only to be removed 
when the whole coal lands are undermined. This standing coal can, 
however, be finally mined at much less expense than the first half. 
From five to six cents profit may be safely allowed on the standing 
coal, supposing it to bring the present price of eight cents per bushel. 

In this calculation the Well coal is not included, because it is doubt- 
ful whether it may be considered a workable coal. 

The geological level of this coal is, wherever it is reached, the source 
of large supplies of water, which can with great advantage be applied 
for steam and other purposes required at the mines. 

The whole of the ten beds of coal, above described, crop out above 
high water, in the distance of less than two miles, between the Mulford 
mines and the Finnic bluff. 

In consequence of the rise of the conglomerate and millstone grit 
to the south-west, the coal measures have a dip to the north-east — 
usually north 18° east — at the rate of about 4° 45'; i. e., descending 
one foot in every twelve feet of horizontal distance. But this rate of 
dip declines as the strata reach the flats of Cypress. 

The course of the dip is also liable to variations, in consequence of 
the deflection of the strike line to the north, as it proceeds in the di- 
rection of the Bald Hill disturbance, and to the south-east as it ap- 
proaches the Caseyville conglomerate. The degree of dip also changes, 
even along the strike line, by reason of the strata being thrown into 
a series of waves or wrinkles at right angles to the dip, or into elon- 
gated dome-shaped vaults, and corresponding depressions, while con- 
forming to the diminished space into which they were compressed 
during shrinkage, as well as by the disturbances and subterranean move- 



rnentB which brought the inferior rocks to the surface, and the lattral 
compressing force acting between the uplift of the Bald Hill, on the 
north, and the Battery Rock and Gaseyville conglomerate, on the 
south. 

One of these synclinal folds exits in the valley of Hines creek, 
flanked on the north and sout^ by corresponding anticlinal wrinkles, 
or axes of elevation, which brings the upper beds of the Coal Measures 
to the surface on either side of that valley. For more particular in* 
formation and details in regard to the peculiar character of this remark- 
able geological structure in the Coal Measures of Union county, I 
beg to refer you to the Geologico-Topographical B.eport of S. S. Lyon. 

The following chemical analyses of the most important of the coala 
from the Lower Coal Measures, under the Anvil Rock, are here sub^ 
mitted: 

Analytu of Mulfar<r8 main or five-foot coal. Union county ^ Ky. No, 1 85. 

Specific gravity, 1.308 

Total volatile matter, - ^ - 99.5 

Coke, 60.5 

100.0 
Coke inflated. 

Moisture, 3.5 

Volatile combustible matter, " - 36.0 

Fixed carbon, 57.5 

Ashes, (ligbtgrey,) 3.0 

100.0 
BdPB eoai, CritUnd^n eouiiiy, JSCtniueky, 

No. 173. No. 174. 

MIDDLE PAI(T. UPPXB PART. 

Specific gravity, l.«74 1.337 

Total volatile matter, .... 39.4 SS.f 

CJbke, 60.6 W.9^ 



100.0 100.0 

Moisture, . • - . • S.0 4.0 

Volatile combustible matter, 36.4 29.2 

Fixed carbon^ ... - 57.6 56.8 

Ashes, (pal« flesh color,) - 3.0 (greyisb flesb color,) lOi) 

IQQ.O 100.0 
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The middle part pnfis up in cokiDg; coke bright but cellular; ad* 
heres but very slightly in burning. 

The upper part has a more dull and slaty appearance than the mid- 
dle of the bame bed; did not puff up so much in coking; some excres- 
cences on the surface. 

Analysis of Mulford*s four-foot bid of coal, Union county, Ky, No, 1 86. 

Specific gravity, 1.284 

Total volatile matter, 42.4 

Coke, 67.6 

100.0 
Coke slightly inflated. 

Moisture, 6.0 

Volatile combustible matter, 37.4 

Fixed carbon, 60.6 

Ashes, (light grey,) 7.0 

100.0 

Analysis of "Little Vein," Mufford's Mine, Union county, Ky, No, 187. 

Specific gravity, 1.306 

Total volatile matter, 36.7 

Coke, 63.S 

* 100.0 

Coke slightly inflated. 

Moisture, 4.0 

Volatile combustible matter, 32.7 

Fixed carbon, 66.3 

Ashes, (light grey,) ----... 8.0 

100.0 

Analysis of the cannel part of the Little Vein, No, 208. 

Specific gravity, 1.364 

Total volaUle matter, 40.S 

Coke, ----.-«..-• 69.7 

100.0 
Coke very much inflated. 
Moisture, • - - . - - • - - 2.0 

Volatile combustible matter, 38.3 

Fixed carbon, 47.7 

Ashet^ 12.0 

100.0 



• 
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AnafyMts of Mulford^M middle eoal^ Union county, Ky,; (tampU from ^Hailingt**) 

Xo. 184. 

Specific gravity, 1.402 

Total volatile matter, 33.7 

Coke, 61.3 

100.0 
Coke unchanged. 

Moisture, 14.0 

Volatile combustible matter^ ...... 24.7 

Fixed carbon, 61.3 

Ashes, (reddish grey,) 10.0 

100.0 

Analysis of Ice- ff oust coal. Union county, Ky. No, 188. 

Specific gravity, 1.349 

Total volatile matter, 36.5 

Coke, •» 63.6 

100.0 
Coke slightly changed, compact. 

Moisture, 4.0 

Volatile combustible matter, 32.6 

Fixed carbon, 68.6 

Ashes, (reddish grey,) 6.0 

100.0 

Analysis of the upper part of first coal under the Anvil Bock, Union county, Ky. 

M. 183. 

Specific gravity, 1.282 

Total volatile. matter, 48.7 

Coke, - . 61.3 

100.0 
Coke compact. 

Moisture, 1.0 

Volatile combustible matter, .-.-.- 47.7 

Fixed carbon, -----... 42.3 

Ashes, (reddish grey,) 9.0 

100.0 



A 
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ATMtfysU of the lower fHtft of the Jirei eocd under the Anvil Roek, Vkkm etmnlj^, 

Ky. No. 207. 

Specific gravity, 1.S66 

Total volatile matter, 39.6 

Coke, 60.4 

100.0 
Coke very much inflated. 

Moisture, 3.0 

Volatile combustible matter, - - - - - - 36.6 

Fixed carbon, 47.4 

Ashes, (reddish grey,) 13.0 

100.0 

Analyeie of Mr. Bawei* main coal, at Hawetintte, Saneoci eouniy, Sy. No. 178. 

Specific gravity, 1.397 

Total volatile matter, 47.0 

Coke, 53.6 

100.0 
Coke slightly inflated. 

Moisture, 8.0 

Volatile combustible matter, 39.0 

Fixed carbon, 46.0 

Ashes, (white,) 7.0 

100.0 

Analyeie of Soberte* coal, on Muddy river, now owned by the Green Mwer Coal, 
Iron, and Manufacturing and Mining Company, Muhlenburg county, Ky. iVo. 
191. 

Specific gravity, 1.J18 

Total volatile matter, * . -41.48 

Coke, 68.62 

100.00 
Coke slightly inflated. 

Moisture, 6.00 

Volatile combustible matter, 36.48 

Fixed carbon, 64.72 

Ashes, (white,) 3.80 

100.00 
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Anafyris qf Oojpi. Davin* Mkffidd coal, Bbpkins eountjf, Ky. No. 193. 

Specific giUTity, 1.S94 

Total Tolatile matter, 43.76 

Coke, 66.26 

100.00 
Coke not much inflated. 

Moisture, 4.00 

Volatile combustible matter, 39.75 

Fixed carbon, 60.76 

Ashes, (nearly white,) 6.60 



>^— MlMl 



100.00 

AnalyHi of ike Oamblin comi, hdonging to Burhank A Co,^ Hopkin$ eounfy, JKy, 

No. 194. 

Specific gravity, 1.270 

Total volatile matter, 42.47 

Coke, 57.55 



i*ai^M> 



100.00 
Moisture, - - - ... . . . 3.40 

Vcdatile combosUble matter, ' • 39.07 

fixed carbon, 66.13 

Ashes, (pale flesh color,) 1.40 

100.00 

AnalyBiM of Box Mountain Sprimg eotd, Bopkm$ comniy, Ky. No, 196. 

Specific gravity, * 1.339 

Total vdatile DMttter, 40.76 

Coke, 69.26 

100.00 
Moistiure, -•*..•-.*• 6.00 

Volatile combustible matter, 34.76 

Fixed carbon, ........ 60.26 

Ashes, (light greyish flesh color,) 9.00 

100.00 

AnalyiU of Capt. Ihms* Pigeon Mun coal, Bophine county, JEy. No. 198. 

Specific gravity, 1.283 

Total volatile matter, 46.8 

Coke, 63.2 



mt 



100.0 
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Moisture, -•.---•.- 6.5 

Volatile combustible matter, 41.3 

Fixed carbon, -- 49.7 

Ashes, (white,) 3.6 



• 



100.0 

In Dr. Peter's Report will be found several other analyses of coals 
from this coal field. 

For some general remarks and comparisons, I shall select the mam 
five-foot coal, the third under the Anvil Rock, as being the coal which 
has been most extensively worked on the south-west side of the coal 
basin. It is a free-burning, bituminous coal, of rather a reedy struc- 
ture, in some of its horizontal partings, presenting alternate layers of 
bright resinous and dull splint seams, the foimer predominating. In 
coking it swells up slightly, losing its original contour, but forming a 
coke of medium density, which, when manufactured on the large scale, 
would probably have a specific gravity of about 0.8. 

In its chemical composition it approximates closely to the well 
known Newcastle coal, but is of rather higher specific gravity — ^the New- 
castle having a specific gravity of 1.257, while the main five-foot bed 
varies from 1.284 to 1.308. In its specific gravity it more nearly ap- 
proaches to the Midlothian coal, of Virginia, analyzed by Johnson, 
though it has two or three per cent more fixed carbon, and four to* five 
per cent more volatile matter, and less ashes, than the Midlothian coal. 
One hundred parts of nitrate of potash require twenty-two parts for 
complete decomposition, while one hundred parts of the best coals 
found in Pennsylvania and Virginia, west of the Alleghany mountains, 
require about twenty parts. 

The sulphur, by two separate experiments, amounted to from one 
to 1.68 per cent 

Judging from the researches of Johnson, Hayes, Rogers, De la 
Beche, and Playfair, on coals of this country and Europe, almost 
identical in chemical composition, and of nearly the same specific 
gravity, analngous structure and appearance, the practical properties of 
the main five-foot coal, of the Lower Coal Measures, may be briefly 
sumed up: 

In weight it takes an intermediate rank — a solid cubic foot weigh- 
ing within a fraction of eighty (80) pounds, while a cubic foot in 
lamps weighs about forty-five (45) pounds. 
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For rapidity of ignition it takes a high rank, requiring only from 
forty-eight to fifty-four minutes to bring a boiler into steady action, 
when consuming from eight to nine pounds on every square foot of 
grate per hour. One pound of coal will produce about eight and a 
half pounds of steam at 212°, and about nine pounds of steam, at 
212°, for every one pound of combustible matter. 

For relative completeness of combustion it takes an intermediate 
rank. For freedom from waste in burning it takes a high rank — the 
total average waste, in ashes and cinder, being about seven to eight 
per cent. 

One cubic foot of coal in lumps will generate about three hundred 
and fifty pounds of steam at 212°. 

For every one of combustible matter it reduces about twenty-seven 
parts of litharge, while the strongest anthracites reduce from thirty- 
two to thirty-three parts. 

Sixty pounds of coal would be required to produce from thirteen to 
fourteen links of chain cable, of one and three^ighth inches in diameter. 

For combined evaporative speed and power, for equal bulks, it takes 
A range inferior only to the semi-anthracites, and some of the semi- 
bituminous coals. The same remarks, with but little modification, will 
apply to the three-foot and Bell coal, and probably, also, to the four- 
foot coal, which, on an average, differ but little, essentially, from the 
five-foot bed. 

It ought to be remarked, however, in regard to the four-foot coal, 
that the analysis given does not afford as favorable an impression of 
this bed as it probably deserves, since the analysis was made upon a 
specimen taken from under a slack pile, because the old drift made 
into this bed bad fallen in and cut ofi* the communication with the 
coal in place. Where the bed has been analyzed from other localities 
it has yielded eight per cent, more fixed carbon in the coke. 

The Ice-House coal, if fairly opened, would, undoubtedly, prove to 
be a superior coal, at least for general manufacturing purposes, since 
it approaches more nearly, in its structure and manner of coking, to 
the dry, reedy, splint coals of the Scotch coal fields; it has the dull 
black aspect, the transverse, tubular firaotuie splintery, sharp angles, 
and the doll woody sound when struck with the hammer, and, above 
all, in coking, it retains neariy the original form of the coal be&rd 
ooldiig, all of which cfaaiMtort b^ong to the qdint ooala, whioh «ze 



i 
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more highly esteemed for the blast fumace^ even in its raw ooodition, 
than the more &ee barning, soft, resinous coals, possessing a greater 
per centage of gas and bituminous matter in their composition. It is 
true that this coal, for equal bulks, will not bring a boiler into full ao» 
tion in quite so short a time as the five-foot coal, which contains more 
gas and bitumen, but it will have greater reducing powers, L e. it will 
abstract more oxygen from the oxydes of the metals, and it will be 
rather more durable in proportion to the greater amount of fixed cai^ 
bon; and from the &ct of its not swelling up, and becoming cellular 
during combustion, it will be capable of resisting the action of the 
blast from the tweers, and hold up a greater burden of ore and flux, 
which is of great importance in the manu&cture of cast-iron. 

The light spongy and cellular textured cokes, produced from the 
soft resinous coals, are driven too &st before the Mast, and raise the 
temperature too high, so as to destroy, in a measure, the chemical af- 
finity existing between the carbon and the iron; they consume too 
fast, and thus permit the burden to descend too rapidly, before the 
chemical affinities have had time to arrange the elements, so as to pro- 
duce the proper quality of soft grey iron ; and this is the reason why 
these soft bituminous coals have a tendency to turn out hard white or^ 
at least, a sharp mottled iron. 

The Ice-House coal cannot, however, be mined with as much profit, 
at present, as the thicker beds, higher and lower in the series, but ita 
association with important beds of calcareous iron-stones, interstrati- 
fied in the shales immediately overlying it, may hereafter render it well 
worthy the attention of the manufacturer, since, if these iron-^tooea 
should be in request for the manufacture of iron, both the coal and 
iron-stones could be mined in connection, which would materially re- 
duce the expense attendMnt on mining, by itself, a coal of two feet 
three inches to two and one half feet 

The only other coal analysed fh)m the Lower Coal Measures of 
Union county, which retains its form in coking, is the Middle, or sec- 
ond coal under the Anvil Rock. But this coal yielded eight per cent 
less carbon in the coke than the Ice-House coal. It is to be observed, 
however, in taking the analysis above given, of the Middle coal, that 
it hardly exhibits a fair comparison, as specimens could only be ob* 
tained by laying bare the &ce of the coal in a ravine where it had 
Irag been expoaad to diaiategrating ud decoopoaiBig iufluenoii^ wlncti 
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not only impregnate the coal with moisture, but remove, doubtless, 
some of its carbon, as carbonic acid and carburetted hydrogen. This 
coal might, therefore, prove to be a good coking coal, with a sufficient 
per centage of fixed carbon, if fairly opened. 

Many of the intercalated shales, especially in the Lower Coal Meas- 
ures, are highly ferruginous, and contain more or less iron-stones; 
some calcareous and some argillaceous; either in bands, balls, or flat- 
tened, kidney-shaped masses; sometimes compact, at other times sca- 
ling off in concentric layers, which had originally accumulated around 
a central nucleus. 

The spaces to which I would particularly call attention as likely to 
afford the most abundant supply of iron-stones are, the ten feet of 
shales over the Ice-House coal. 

This mass of argillaceous shale includes firom seven to eight distinct 
bands, partly continuous in their range through the bed, and partly 
interrupted. I had these shale beds fairiy opened, in order to arrive 
at some definite conclusion as to the amount of iron-stones which they 
would yield. 

The estimate which I form fix)m the view thus obtained, is, that 
there are fix)m seven to eight layers, here and there interrupted, vary- 
ing from one to four inches in thickness; the whole may be averaged 
at two inches in thickness for each band, or sixteen inches in all, 
throughout the mass, i. a, about one-sixth of the whole ten feet of the 
roof of the Ice-House coal is calcareous iron-stones. 

These iron-stones have a specific gravity varying from 3.135 to 3.591. 

A specimen of the fine grained ore, taken from one of the bands of 
four inches in thickness, and having a specific gravity of 3.591, yield- 
ed by analysis, 



Protoxide of iron, - 


- 49.00 


Peroxide of iron, - 


6.60 


Carbonic acid. 


- 31.00 


Insoluble earthy silicates. 


8.60 


Lime, . - - - 


1.26 


Alumina, ... 


1.60 


llagnesia, ... 


1.00 


Carbonaceous matter, 


0.85 


Hygrometric water. 


0.30 


Lo«, . . . - 


1.00 



j- 43.76 per cent, of pure iron. 



100.00 
8 




# 
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A moTe earthy and coarser textured variety^ two inches in thict 
nes8> and having a specific gravity of 3.340, yielded, 

V 30.3 per cent of pore iron. 



Protoxide of iron, - 


36.0 


Peroxide of iron, - 


4.7 


Carbonic acid. 


23.0 


Lime, - - . - ■ 


1.0 


Alumina, . . - . 


0.2 


Magnesia, a trace. 
Insoluble earth silicalea. 


30.0 


Hygrometric water. 

Loss, - - - - . 


6w0 
0.1 



100.0 

These ores are essentially carbonates of the protoxide of iron, and 
capable of yielding in the furnace firom thirty to forty per cent of cast 
iron. 

This species of ore is very commonly manu&ctured in Scotland 
into iron, where it is either obtained by stripping, when the amount 
of superincumbent earth is not too great, or by drifting after it, if uii- 
der a heavy roof of earth or rocky matter. In that country ^^this 
iron-stone occurs in bands of from half an inch to twelve inches. But 
those of firom three, four, five, and six inches are most commonly met 
with. It is considered in liiat country that a band of good iron-stone, 
four inches thick, is worth mining after, and will sufficiently repay the 
expense of the operation." 

It is obvious, therefore, that this deposit, especially in connection 
with valuable coal underlying it, must ultimately be of great import 
tance. 

Over the ten-foot shale and iron-stone, covering the Ice-House 
coal, are a few feet of brown sandstone, which is succeeded, in the as- 
cending order, by other shales which also contain considerable quan- 
tities of argillaceous iron-stones, which scale in concentric layers. 

The exact quantity of iron ore in this deposit I had not as good 
an opportunity of determining, but judging firom the disintegrated rub- 
bish thrown out firom an old trench, formerly made in these shales, ap- 
parently in search of coal, I am led to believe that they contain a 
quantity which might justify the expense of working. 

Besides these deposits of iron-stones above cited, there are other 
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shaly BpAMs that^ deserve attention for the iron ores which they may 
famish. I would r^er here, eBpecially, to the following : 

The thirty or forty feet of shale overlying the main five-fi>ot ooal, 
and the three or four feet of ehale beds beneath the under day of the 
same coal. 

The shales superimposed on the white and pink aaqdstones overly* 
ii^ the two and a half-foot or Well coal. 

The shales underlying the four-foot coal. 

The shales at the base ci the Finnic Blu£^ and behind the Finnie 
old field. 

At some localities, where good sections are exposed, of shales which 
lie midway between the three-foot, or ^ttie Vein,' and the sandstones 
underlying the two and a half-foot, or Well coal, I have found five reg- 
ular bands of calcareous iron-stones, varying firom two to six inches, 
having a specific gravity of 3.61, and containing by analysii 

Water, 7.0 

Bituminous matter* - - ^ 0.8 

Insolnble silicates, • - - 22.0 

Carbonic acid, . - - . 23.95 

Protoxide of iron, - - - 36.37 — 27.514 metalie boti. 

Magnesia, .... 5.80 

Lime, 3.00 • 

Alumma, .... 2.00 

Phosphoric add, a trace. 

Loss and alkalies not determined, 0.08 



100.00 

In a space of twelve to fourteen feet^ these bands of iron ore amount 
in all to from fourteen to seventeen inches in thickness. 

In tiie same geolc^cal position, in Union county, no regular fior- 
mation of band ore has yet been found, only ball ore of a different 
dttiacter, sparsely disseminated. 

The Lower Coal Measures, in Muhlenburg and Hc^kins counties, 
include important beds of iron ore, some of which belong to the fiuni- 
ly of the Limonitee, or brown and yellow hydiated oxydes, see Nos. 
145, 146, and 147, fix)m Muhlenburg county; Nos. 130 and 181, 
fiom Hopkins county, in Dr. Peter's Report Others, refeiaUe to 
the bituminous carbonates of iron, or black band ore, see Nos. 148, 
149, 150, 151, and 152^ in Muhlenburg, and No. 134, in Hopkins 
eounty, also in Dr. Peter's R^rt 
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The chemical investigations which have been made, both by Dr. Pe* 
ter and myself^ in regard to the black band ore, prove that it is only 
those ^cimens which have a specific gravity of 2.9 to 3. and up- 
wards, and present alternate layers of black and brown, or reddish 
grey colors, that can be considered productive. Several samples fix)m 
Hopkins county, having much the external aspect of black band, but 
' possessing only a specific gravity of fix)m 2.56 to 2.71, and of unifbim 
black, or greyish black color, yielded only fix)m six to seven per cent 
of metalic iron, while they contain fix)m forty to seventy per cent of 
carbonate of lime. This is, in fact, a bituminous ferruginous lime- 
stone, which replaces, locally, the black band ore. It is, therefore, on- 
ly those specimens that ere three times as heavy as water, or more, 
that can be considered productive. 

In the Upper Coal Measures considerable quantities of carbonate of 
iron are interstratified in the shales overlying the thirteen-inch coal, 
near low water mark, at Coal Haven, and the head of French Island. 

I think it highly probable that several of the shaly spaces, occurring 
in the next one hundred feet below this geological horizon, may yield 
bodies of iron ore, but no favorable sections of this space have yet 
presented themselves firom which to form any satis&ctory conclusions 
in confirmation of this opinion. 

Three feet of iron ore is reported near the top of the shaft sunk by 
Mr. Kurzeman, at Williams' Landing, on Green river, under a lime- 
stone; and three feet of shale, with argillaceous iron ore under lime- 
stone, occurs at Daviess' Ridge, in the forks of Cypress creek and 
Pond river, in the northern comer of Muhlenburg county. 

Along that portion of the southwestern coal field bordering on the 
Ohio river, the upper four hundred feet of the Coal Measures afford the 
greatest quantities of limestone. From four to six different beds in- 
tervene in this space ; one of the highest of these is the Carthage 
limestone, which crops out in the bank of the Ohio river, one mile be- 
low Uniontown, where it is about eight feet thick; another bed, of six 
or seven feet in thickness, appears about eighty (80) feet above low 
water, opposite Diamond Island. An eight-foot bed of limestone lies 
in the hills of Green river, towards its mouth, some seventy (70) to 
eighty (80) feet above the four-foot coal of Lock and Dam No. 1. 

Four other beds of limestone, of three feet eleven inches, seven feet^ 
five feet six inches, and twenty-eight feet eleven inches, are reported in 
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a space of one hundred and eighty-five (185) feet^ in the Riddle and 
Houston borings, of Union county, opposite Wabash Island; the high- 
est of these lying one hundred and fifty-two feet below the Carthage 
limestone, all of which probably intervene between that limestone and 
the Diamond Island limestone, besides a seven-foot limestone, at the 
bottom of the Berry & McGinnis boring, on Highland creek. Many 
of these limestones will, no doubt^ be found to extend only over limit- 
ed areas. 

The lower nine hundred (900) feet of the Coal Measures only afford 
two limestones worthy of note, inmiediately on the Ohio river, viz : one 
bed of about four feet> lying twenty-five feet under the Curlew coal ; 
one over the first coal under the Anvil Rock; but this bed, though prev- 
alent at many localities on the Illinois side, has, as yet^ not been de- 
tected on the Kentucky shore. Seventeen miles fi^m the Ohio river, 
up Tradewater, the middle or second coal under the Anvil sandstone, 
has limestone both above and below it 

The Lower Southern Coal Measures are richer in limestones than its 
Sauth-wesiem equivalents. 

The seven-foot coal of Hopkins and Muhlenburg counties has gen- 
erally a heavy, dark bituminous limestone, of two to three feet, over- 
lying it; especially on the waters of Clear creek and Pond river. 

On Captain Wing's lot, at Greenville, there is a refiractory variega- 
ted brecciated limestone, of seven to eight feet thick, and a similar, and 
probably equivalent limestone, two to three feet in thickness, occurs 
above the iron ore and shale, in Daviess' ridge, and also at ^(^iams' 
Landing. 

The two and a half-foot coal, of Hopkins county, lying near the 
base of Wright's mountain, is locally overiaid by dark ferruginous 
limestone, capable of receiving a good polish. Indeed, several of the 
above mentioned vaiiegated and black limestones will probably afford 
good marbles, but time has not permitted me, as yet^ to test then: pol- 
ishing properties. 

Almost every bed of coal reposes on a bed of fire-clay, not always, 
however, of the same quality and composition — some being much 
more silicious than others. Many of them, however, will probably 
prove to be infusible and valuable for the manu&cture of fire-brick, 
lining furnaces, and making the saggers used by the potters. 

These under-days very generally afford remains of Btigmaria ficoides. 
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The roof of many of the coal beds is Mack bitnminoas shale, often a& 
fording fossil, ftrm^ Lepidodendrtmy SiffiUariaj and other remains of ex- 
tinct carboniferous plants. Many of Hiese will probably be found to 
contain, when analyzed, similar oil firom which M. Laurent prepared 
Amphelin. The pyritiferous varieties can also be employed for the 
manu&cture of (copperas) sulphate of the protoxide of iron, and the 
double sulphate of alumina and potash (alum.) 

The compact slaty varieties of coal, like tiie Breckinridge Cannd 
coal, yielding about sixty per cent of volatile matter ; also. Parrot 
coal, and even bituminous shales, afford a vegetable tar, or thick crude 
oil, firom which two products can be obtained; one of an oily consist* 
ence, which may be clarified into a nearly colorless oil, that may be 
substituted, for certain purposes, for other more expensive animal and 
vegetable oils ; the other a transparent, scaly, crystaline substance, of 
a white color and waxy lustre, which mdts at 110^ into a transparent 
oil, at a still higher temperature takes fire and bums with a white 
flame, without smoke, and leaves no residue. This substance was call- 
ed by the discoverer, M. Reichenbach, of Blansko, Paraffin^ firom Us 
little tendency to combine with other bodies. 

It is supposed that the Breckinridge coal may yield twenty-five (25) 
per cent of refined oil, and eighteen (18) per cent, of paraffin. 

Some of the impure pyritiferous shaly coal, which has hitherto been 
regarded as worthless, may possibly be employed economically in the 
manufecture of bi-sulphuret of carbon, a very volatile substance, which 
it seems probable may be applied, in connection with steam, for the 
propulsion of machinery; reducing greatly not only the size of boiler, 
but the amount of fuel required to produce a given mechanical effect 

Many of the sandstones of the Coal Measures afford excellent firee- 
stones for building purposes. I would here cite particularly the mass 
superimposed on the grey shsdes and shaly sandstones that overlie the 
Bell coal, to which the mass of the Finnic bluff also belongs ; to the 
Anvil sandstone; to the fifteen feet of sandstone lying thirty feet 
above the bottom of Highland creek; to the sandstones of Daviess' 
ridge, in the forks of Cypress creek and Pond river; and the sandstone 
which occurs eighty (80) feet above the main Hawesville coal. 

There is but one workable bed of coal under the Caseyville con- 
glomerate. Its greatest thickness is at the Union mine, in Livingston 
county, where it reaches twenty-eight inches; but, on the south side 
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of Tiadewater^ it undulates between heavy ledges of hard, quartzose 
sandstone, pinched in the distance of a few yards from one foot seven 
inches to one foot four inches. 

Two or three seams of coal of a few inches in thickness occur, in- 
terstratified in the Millstone grit; but no others of any practical value 
have as yet been discovered under the conglomerate of the southrwent- 
em coal field. 

The Millstone grit affords excellent quarries of durable building 
stone, often very evenly and uniformly bedded, and of good colors. 
It is also from this formation that the best hearth-stones for iron fur- 
naces have been obtained in South-western Kentucky; that which is 
free from oxide of iron and lime, and composed of pure grains of 
quartz, cemented by a silicious paste being preferred. 

Four soils have been analyzed by Dr. Peter, from the Coal Meas- 
ures; one of these, No. 120, from Henderson county, though resting 
on the carboniferous strata, partakes more of the character of the qua- 
ternary loams, and has been already spoken of under that head ; the 
others are No. 10, No. 138, and No. 165, of Dr. Peter's Report 
They are essentially of a silicious character, containing from eighty- 
six and a half (86i) to ninety (90) per cent, of silica and insoluble 
silicates. No. 10 contains a large amount of alkalies, viz: 0.286 
potash and 0.087 soda, or 0.373 of these two alkalies combined, which 
is more than one-tenth more than was found by Dr. Peter in the rich 
Fayette soil, No. 27 ; but it contains much less carbonate and phos- 
phate of lime, and less than half the quantity of organic matter. The 
porous character of thin, silicious, carboniferous soils, compared with 
that of the limestone soils of the Blue^grass country, permits the or- 
ganic matter to be earned by infiltration into the sub-soil; hence the 
great benefit to be derived by deep sub-soil ploughing, especially when 
the sub-soil is argillaceous or argillo-calcareous. Nos. 138 and 155, 
of Hopkins county, are rather more retentive in their character, and 
hence somewhat richer in organic matter; but, being deficient in alka- 
lies and carbonate of lime, they are not as fertile soils as No. 10, and 
would be much improved by liming and by spreading the ashes of the 
consumed log heaps over the land. Guano and bone earth would also 
be of great service to such soils; the stiff, mariy earths interstratified 
amongst the limestone of the adjacent counties of Russell, Todd« 
Christian, Caldwell, and Crittenden, would be of immense benefit ap- 
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plied to such soils, especially in connection with a clover Mow. So 
also would the fat marls intercalated with the blue limestone formation; 
but these being less accessible are hardly available at the present 
time. 

The r^on of the Millstone grit is not as &vorable for agriculture 
as the adjacent Coal Measures and Barren limestone formation. The 
soil is usually thin and silicious, and the surface hilly and broken. 
Where not too abrupt it is capable, however, of producing five-eighths 
the amount of grain raised on the Coal Measure soils. And the dog- 
wood and hickory lands of the MUlstone grit yield very fine crops of 
silky tobacco. 

No chemical analyses have yet been completed of Millstone grit 
soils. When these are made they will, no doubt> throw light on tiie 
best means of improving tiie virgin soils, and reclaiming those that 
have been worn out 

The approximiLte boundary of the Eastern coal field may be thus 
defined: commencing with the spurs of Poplar chalybeate mountain, 
in Clinton county, where it throws off its outiiers into Tennessee, it 
takes a north-east course, through Wayne, by the Wallace mountain 
and Sloan's hill, to near the shoals of the Cumberland river, in Pu- 
laski county; thence to the Big Narrows, of Rockcastle river; thence 
up the valley of that stream nearly along the confines of Laurel and 
Rockcastle counties to where these comer with Madison and Estill; 
thence to where Contrary creek empties into the Kentucky river, three 
miles below its three forks; thence with a north-easterly course through 
Morgan and Carter*, towards the head-waters of Tygert; thence down 
the valley of Tygert to near its confluence with the Ohio river. 

The boundary of this coal field is, however, by no means a straight 
line ; on the contrary, it has a very tortuous course, throwing off in- 
numerable spurs; hence, its outline can be defined, in all its meanders, 
only after the outline of the hills has been defined by accurate topo- 
graphical maps. 

Less is known, at present, of the individual members of this than 
of the South-western coal field. The best sections which have been 

* My examinations in Morgan and Carter counties hare as yet been limited to the south-eait 
part of the former and the northern part of the latter, so that I am not as jet able to gire anj 
precise information in regard to the boundary in these counties. 
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obtained; as yet, in this coal field, are in Greenup, Lawrence, Pulaski, 
and Owsley counties. 

In this coal field the measures admit of three sub-divisions, Upper, 
Middle, and Lower; ibe first and last divisions containing the most 
valuable and thickest coal beds, and the latter being remarkably rich 
in ores of iron, especially in Greenup county. 

The general dip of the Coal Measures of the Eastern coal field is 
about south south-east, or at right angles to the range of the Pine 
mountain This mountain chain, which ranges from the Shillalies, 
near the Tennessee line, and the southern part of Whitley county, 
near the confluence of Mud and Clear creeks, in a north north-east 
course, through Harlan county, to the War Gkp, and thence to the 
Sounding Gap, at the comer of Letcher and Pike counties, has been 
produced by a great dislocation of the Coal Measures, with a nearly 
uniform bearing, which has heaved the sub-carboniferous limestone 
more than five hundred (500) feet up in the Pine mountain; thus 
dividing the Eastern coal field, by a vast longitudinal fiiult, into two 
zones; one lying to the north-west of this mountain range, the other 
to the south-east The former of these belts, though wider in Ken- 
tucky, has a less elevation than the latter, which rises, in &ct, to a 
greater height than the Pine mountain itself — being at least two thou- 
sand (2,000) feet above the general drainage of the country, and con- 
stituting the range of the Log mountain and the Big and Little Black 
mountains, skirting along the Tennessee line. 

Sect No. 2 will convey a general idea of the structure of this coal 
field between the zone of sub-carboniferous limestone, on the north- 
west, and the Log and Black mountain range, on the south-east. 

As yet I am able to give approximate sections only of the three 
sub-divisions of the Eastern coal field. 

The best exposures which I have seen of the upper division, are on 
Big Sandy, in Lawrence county, above the mouth of its Louisa fork; 
and in Floyd county, in the vicinity of Prestonsburg. 

In the former of these counties, south of Louisa, in a space of about 

ttiree hundred and fifty (350) feet, from the bed of Big Sandy, I find 

from six to seven beds of coal ; one near low water, supposed to be 

about two feet thick; one near high water, or firom forty to fifty feel 

above the first, and firom three to four feet thick; a third bed about 

sixty feet higher in the hills, two feet to two and a half thick. Then 

9 
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is also said to be a twenty-inch bed about midway of the space between 
the two last coals, i. e. thirty feet under the last mentioned bed. A 
fourth bed, about fifty (50) feet above the third bied, equivalent to 
the middle Gavit coal, which is four feet two inches, with a clay part- 
ing of one to three inches, eight inches from the top of the coid. A 
fifth thin bed, about fifty feet higher than the upper Gavit bed, which 
is from three and a half to four feet thick ; a sixth, or Cannel coal bed, 
situated about one hundred and forty (140) to one hundred and fifty 
(150) feet above the fourth, and within fifty (50) to one hundred 
(100) feet of the top of the hills; of this latter bed I did not have an 
opportunity of seeing the outcrop, but have reason to believe, firom ihe 
statements of several of the inhabitants of Lawrence county, that it 
exists, but probably not of workable thickness. 

At Mellenburg, or the Peach Orchard coal mines, on Big Sandy, 
but one main coal has been opened at an elevation of two hundred and 
two (202) feet above low water of Big Sandy, with two thin coals un- 
der it — one at thirty (30) feet above low water, and the other from 
seventy-five (75) to eighty (80) feet above low water, or forty-five 
(45) to fifty (50) feet above the lower bed. 

Though the whole height of the hills on this part of Big Sandy is 
six hundred (600) feet, no openings have yet been discovered above 
the main bed, but I am inclined to believe, from what I have seen 
elsewhere in Lawrence county, that by a proper search some might be 
found, and perhaps of practical value. 

In Johnson and Floyd counties there seem to be five to six beds of 
coal, the main bed lying in the vicinity of Prestonsburg, about seven- 
ty-five (75) or eighty (80) feet above the bed of Big Sandy. 

Two feet above the bed of the river, at the Northern Kentucky 
mines, there is a six-inch coal ; at forty-five feet a three-foot coal, sep- 
arated bv four feet six inches of black shale from a two-inch coal, 
above the shale. A compact splint coal, varying from three feet four 
to two feei eight inches, occurs at an elevation of two hundred feet 
above low water, opposite the town of Prestonsburg. This is the fifth 
coal in the series of the Prestonsburg hills, which must lie from thirty 
to fifty feet above the main coal. Two thin beds of coal seem to oc- 
cur still higher in the hills; one about one and a half feet, one hun- 
dred feet above the five-foot coal, and a top hill seam, the distance and 
thickness not known. 
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In Clay county^ near the level of high water in Goose creek, a bed 
of coal occurs, from three and a half to four and a half feet in thick- 
ness, which supplies the saltworks, south of Manchester, with the fuel 
consumed at the various saltworks on that stream. For a space of 
about two hundred feet above this are shales and shaly sandstones, 
where a bed of coal of about twenty-eight inches comes in, then a 
space of about fifteen feet, succeeded by a coal of fourteen inches ; 
then a space of ten feet, surmounted by a ten-inch coal ; then a space 
of one hundred to one hundred and fifty feet, where no coal has yet 
been detected, when a fourteen-inch coal sets in. 

These Goal Measures of the Goose Greek hills belong, probably, in 
the descending series, beneath the previously described strata of Big 
Sandy hills, in Floyd county. 

Borings have been put down six hundred (600) feet below the main 
or lowest of these coals above high water of Goose creek, chiefly 
through shales, schistose and dark argillaceous porous sandstone, with 
some thin bedded hard sandstones about midway of the borings. These 
are the muriatiferous rocks of the Goal Measures of Glay, Perry, and 
Breathitt counties, containing more or less salt 

At a depth of one hundred and twenty feet below Goose creek, a 
brine was obtained of 6°, or aflfording six to seven-tenths of a pound 
of salt to the gallon; at a depth of from two hundred and forty (240) 
to three hundred (300) feet, water was reached of 15°, i. e. containing 
a little over one and a half pounds of salt to the gallon. After 
about three years this brine began to fail. The borings were then car- 
ried to the depth of firom five hundred and fifteen (515) to five hun- 
dred and fifty (550) feet, when water of 15° ¥ras again reached, and 
this is the water which still supplied the principal works, and has been 
found more permanently strong than at any depth either above or be- 
low it; since borings have been carried by Gol. Garrard to one thousand 
feet, without finding any water as profitable to work as that obtained 
at five hundred and fifteen (515) feet. 

The rock in which this water is obtained is a dark grey argillaceous 
or mud sandstone, with imperfect streaks of coal disseminated, and 
containing fossil wood converted into carbonaceous matter. I could 
not learn that any thick workable coals were bored through in the six 
hundred feet beneath the level of Goose creek, but no strict account 
was kept of the various materials passed through; neither is it known, 
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for the same reason, whether any valuable coal was passed through in 
the five hundred (500) feet bored through beneath the productive salt 
rock of the Goose creek salt basin. 

The salt bearing rocks of Goose creek valley appear to be cotem- 
poraneous with the strata intervening between the Ice-House coal and 
the Gaseyville bluff of the south-western coal field, in Union county, 
but greatly increased in thickness, bdng at least five or ox times as 
thick. 

Next in succession follow the conglomerate associated with the diales 
and coals of the shoals of the Cumberland river, the cliffs of Rock- 
castle river, and the sandstones, shales, luid coals at the Three Forks 
of the Kentucky river, between Proctor and the mouth of Contrary 
creek, in Owsley county. 

In treating of the Lower Coal Measures of the south-western coal 
field, I have already alluded to the fact that the conglomerate marks 
the limits of the best and most productive of the Lower Coals. This 
law will not apply, however, to the Coal Measures of Pulaski and 
Rockcastle counties, since the main coal of Pulaski county, which has 
been opened above the shoals of the Cumberland river, varying from 
four to five feet, lies forty (40) feet under conglomerate sandstone, 
and yields a coal of excellent quality. Sixty feet below this coal is 
another coal firom two and a half to three feet, with an intermediate 
thin bed of from six inches to one foot, forty-five (45) feet above the 
latter. 

The coals lie fi"om ninety to one hundred and fifty feet above the 
sub-carboniferous limestone of Pulaski county, and between it and the 
conglomerate. It appears, therefore, that the carboniferous flora flour- 
ished in greater luxuriance at the commencement of the epoch, in the 
eastern coal field than in the south-west; or else, that the first coal beds 
and associate strata suffered lees fix)m denudation, whilst the currents 
were established that swept in the pebbles and sand that went to form 
the conglomerate. 

Be this as it may, a knowledge of the fact of the existence of one 
bed, at least, of good workable coal, one hundred and forty-eight (148) 
feet above the sub-carboniferous limestone, and forty (40) feet under 
the conglomerate of Pulaski county, is of great practical importance 
to the inhabitants of the mountain counties of Kentucky. The en- 
i^ thickness of the carboniferous rocks of the Eastern coal fidd 
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oannot yet be stated with aocumoy, bat it wQl probably not fall short 
of two thousand five hundred (2,500) or three thousand (3,000) feet 
The following are the analyses of some of the most important coals 
of this coal field, which have come under observation up to the pres- 
ent time. See also Nos. 6, 15, 16, 17, 18, 43, 90, 91, 101, 102, 
123, 159, and 160, in Dr. Peter's Report 

No. 170. AnalysU of the boUompart of the Main Peach Orchard coal, Lawrence 

county, Kentucky. 

Specific grarity, 1.279 

Total Yolatile matter, <.. 33.6 

Coke, (bri£^ solid and coherent,) 61.4 

100.0 

Moisture, 6.00 

Volatile oombustible matter, 35.60 

Fixed carbon, 58.66 

Ashes, (white,) «.86 

100.00 

Analyeie of the Main Aehland coal — portion taken Mow the clay parting, Oreenup 

county, Ky. 

%)ecific gravity, 1.336 

Total volatile matter, 44.1 

Coke, (pufis up but slightly,) 66.9 

100.0 

Mobture, 7.0 

Volatile combustible matter, 37.1 

Fixed carbon, -•• 61.4 

Ariies, (reddish grey,) - - - - - 4.6 

100.0 

No. 177. Analyeie of Crawford* e Cannelcoal, near Grayeon, Carter eouniy, Ky, 

Specific gravity, I.fl6 

Total volatile matter, 69.0 

Coke, (unchanged in form,) 41.0 

100.0 

Ifoisture, - - . f.O 

Volatile combustible matter, 67.0 

Fixed carbon, -- 34.6 

Ashes, (flesh oolor,) - «- 6.6 

100.0 
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No. 180. Analysis of QaviVs Main eoai. Big Sandy, Jive fnil4 shoal, Lawrenes 

county, £y. 

Specific gravity, 1 .306 

Total volatile matter, - - - 41.2 

* 

Coke, (swells very much,) .-. 68.8 

100.0 
Moisture, 4.6 

Volatile combustible matter, ...... 36.7 

Fixed carbon, 63.8 

Ashes, (light grey,) 6.0 

100.0 

JTo. 181. Analysis of McHenry*s coal, Tugg Fork qf Big Sandy, Lawrmes 

county ^ Ky. 

Specific gravity, 1.313 

Total volatile matter, 40.0 

Coke, (swells very much,) - - - I - - . - 60.0 

100.0 

Moisture, 3.0 

Volatile combustible matter, 37.0 

Fixed carbon, 60.0 

Ashes, (whitish grey,) 10.0 

100.0 

No, 204. Analysis of AroWs db Boggs* coal — Big Sandy Coal and Mining 

Company , edge of Floyd and Johnson counties, Ky. 

Total volatile matter, 36.2 

Coke, (compact, did not swell up,) 64.8 

100.0 

Moisture, 3.0 

Volatile combustible matter, 32.2 

Fixed carbon, 63.8 

Ashes, (flesh colored,) 1.0 

100.0 

To give a full and complete insight into the chemical constitution of 
the coals of Kentucky, an ultimate analysis is required in addition to 
the proximate chemical analysis, showing not only the total quantity 
of carbon, both in coke and volatile matter, but the proportion of ox- 
ygen, hydrogen, and carbon; this kind of analysis is especially re- 
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quired for coals to be used for illuminating purposes. As yet time has 
only permitted of the ultimate analysis of one coal, No. 159, from 
the Three Forks of the Kentucky river. For the same reason we 
have not been able to give an exposition of the constituents of the 
ashes, which is also desirable, to be able to judge of their fusibility, 
on which property depends their disposition to form clinker. 

It will be perceived, from the proximate chemical analysis, that 
many of these coals, of the eastern coal field, are of superior quality 
—equal or superior to the best Pittsburg. The best of the Big Sandy 
coals contain several per cent less ashes, and more fixed carbon, than 
the Youghiogheny coal. The screenings from those coals which are 
richest in fixed carbon, and at the same time freest from sulphur, will 
bring from seven to eight cents per bushel in Cincinnati, where it is 
found neariy as good for generating steam as the lump coal of many 
mines. 

The spaces between the coals of the eastern basin are not yet suffi- 
dently well known to enable me to pronounce upon the law of their 
relative distances, but it appears probable that here, also, a great uni- 
formity will be found. 

The eastern coal field is vastly rich in iron-stones, especially to- 
wards its base, in Greenup and Carter counties. Fifty-eight (58) ores 
have been analyzed, from Greenup county, and six from Carter; also, 
thirteen diiferent specimens of pig*iron, produced from these ores, and 
fifteen furnace slags. These ores are all interstratified as beds con- 
formable to the associated Coal Measures. 

Their relative position is well illustrated by local sections, obtained 
at the ore-banks of the Sandy, Mt Savage, Star, Bellefonte, Pennsyl- 
vania, and Amanda Furnaces, which will be found in the second chap- 
ter, under the head of Greenup county.* See Diagram No. 3. 

The beds varj' from three inches to four or five feet. They belong, 
mineralogically, to the family of limonites, or hydrated oxydes, and 
proto-carbonates of iron, yielding from twenty-seven to sixty per cent 
of metallic iron. They lie usually on or between shaly beds, sometimes 
resting on or overlaid by limestone. 

These associated limestones are often highly ferruginous, yielding 
firom seven as high as twenty-five per cent of metallic iron, therefore 

*Por farther remarks on this subject, see second diapter. 
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well adapted for fluxes for the iron-ores, when free from pyrites or oth- 
er injarious principles, since they not only supply the lime necessary 
to prodaoe, with the earthy ingredients, the prop^ cinder or furnace 
slags, but contribute largely to the iron product 

The chemical analyses of certain ores discarded as impracticable, 
especially of Nos. 36, 37, and 38, prove that their impracticability 
does not arise from the presence of unusuid quantities of injurious ele- 
ments, such as sulphur, phosphorus, arsenic, or zinc, since they contain 
but a trace of sulphur, 0.15 per cent being the largest amount of that 
substance estimated in any of them, and 0.3 per cent of phosphorus, 
while no appreciable quantity of ^ther arsenic or zinc was detected. 
Indeed it seems that the difficulties which hare been encountered in 
reducing these ores arise from their very richness, containing, as they 
do, from idxty and nine-tenths (60.9) to thirty-nine and four^tentha 
(39.4) per cent of metallic iron, and only from 3.47 to 9.47 of inscd- 
uble silicates, while ores highly esteemed contain but twenty-diine (29) 
per cent of iron, and forty-five (45) per cent of insoluble silicates. 

It appears, therefore, that all that is necessary to render these ores 
available is the addition of earthy matter, either by mixing them witii 
lean ores, so as to reduce the per centage of iron, and increase the 
quantity of silicious earths, or to introduce, with the rich ore, a cer* 
tain quantity of ferruginous shale to the furnace burden. As this 
material is abundant throughout the iron region of Greenup county, 
often constituting the stripping of the ore-banks, it can be easily ob- 
tained and applied for this purpose, where suitable mixtures of lean 
ores cannot be had. 

The object to be obtained by these corrections is to insure the form- 
ation of a fluid slag or lava, that will flow freely, eliminate completely 
the metal, admit of its free carbonization, and thus increase the fusi- 
bility of the pig-iron. 

Furnace slag being the index to the quality of the iron simultane- 
ously produced, I selected, during my geological reconnoissance of 
Greenup county, various specimens of these glassy scoriae from difter- 
ent iron works, with special reference to the quality of the cast-iron 
flowing from the furnace at the time of their production. 

The general results obtained by their chemical examination are as 
follows : The principal constituents are silica, lime, and alumina, with 
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small quantities of magnesia, potash, soda, and sometimes protoxide 
of iron and manganese. 

The normal quantity of silica is about fifly-six (56), lime twenty 
(20), alumina fifteen and five-tenths (15.5), other bases eight and five- 
tenths (8.5) per cent. 

The silica ranges firomabout fifty (50) to sixty (60) per cent; the 
lime from thirteen (13) to twenty-seven (27); the alumina firom 
eleven and five-tenths (11.5) to twenty (20); the other bases firom five 
to eleven. 

The ^assy slags having, usually, a smoky purple color, produced 
when the fiimace is making soft grey iron, contain very nearly the av- 
enge or normal quantity of silica — fifty-six (56) per cent — with gener- 
ally nearly the largest amount of lime. The opaque pea-green slag, Na 
86, produced at the Baccoon furnace, contains the largest amount of 
silica, sixty-one (61) per cent This was the least fusible of all the slags 
operated on, and contained very nearly three per cent of protoxide of 
iron. The white pumiciform slag contains the smallest quantity of 
silica, and the largest quantity of lime, and is the most fusible of all. 
Its extreme lightness and cellular structure are no doubt attributable to 
its fusibility, and the tendency which the excess of lime has to remove 
sulphur and phosphorus, which, being disengaged suddenly in the form 
of sulphuretted and phosphuretted hydrogen, in the midst of or under- 
neath this fusible slag, pufis it up into the porous white cinder, which 
is not only remarkable for its extreme whiteness and lightness, but 
for the length of time it continues to disengage sulphuretted hydro- 
gen, with a crackling sound, even for months after its removal from the 
furnace. 

This pumicifi^m slag has very nearly the same chemical constitu- 
tion as the an-hydrous prehnite, analyzed by Jackson and Whitney. 

The lime in this slag is considerably more than is required to flux 
the earthy ingredients; if the ore has a considerable amount of sul- 
phur or phosphorus, then the predominance of lime may, perhaps, be 
found advantageous in removing the ^cess of these elements. 

The pea-green slag. No. 66, contains six per cent of protoxide of 

iron, equivalent to four and six-tenths (4.6) per cent of metallic iron; 

the largest amount of iron in any of the slags analyzed. This loss of 

iron might be avoided, in part at least, by increasing the amount of 

lime about three per cent to replace the protoxide of iron, 

10 
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No. 52 contains the largest quantity of alumina. This is no doubt 
to be accounted for from the fact that the carbonate of iron — "grey 
limestone ore/' No. 49, worked at the Bellefonte furnace, where this 
slag was obtained — contains a larger quantity of alumina than any of 
the ores fix)m which the slags analyzed have been derived. It does 
not appear, however, that the pig-iron fix)m this furnace contains more 
than the average quantity of alumina. 

It is important to remark, that though the quantity of lime, alumi- 
na, and other bases, are liable to some little variation, even in the best 
slags — Nos. 40, 64, 65, 85, and 110 — yet they all possess this chem- 
ical relation in common, as is shown by Dr. Peter's Report, that the 
quantity of oxygen in these bases is, within a fraction of a per cent, 
one half the oxygen contained in the associated silica or silicic add; 
in other words, all these dags are bi-^iUccUeSf proving that there is no 
better mode of ascertaining whether the ore and flux are duly propor- 
tioned in the burden of the furnace, than by a chemical analysis of the 
slag. 

The pea-green slag. No. 112, produced at the New Hampshire fur- 
nace, preserves this normal proportion of oxygen in the bases and sili- 
ca, though it produces a pig-iron of rather closer texture than usual ; 
this may, perhaps, be accounted for from the manganese, which is near- 
ly three per cent, or over two per cent., above the average quantity, 
and about one and a half per cent, more than in any other slag on the 
analyzed list. This is no doubt derived from the very dark brown red 
limonite ore, No. 100, worked at the New Hampshire furnace, which 
contains 2.15 per cent, oxide of manganese, being the largest propor- 
tion of that oxide present in any of the ores analyzed, except No. 44, 
the "Black Vein," of the Buena Vista ore banks, which has 2.92 ; 
No. 57, the dark brown red "Little Block ore," of the Buffalo ore 
banks, which has 3.15; No. 119, the top hill ore of the Clinton fur- 
nace, which has 2.17; and No. 11, Wallace's iron ore, from near the 
Falls of Blain, which has 3.41. It would require, however, a greater 
number of comparative analyses of ores, pig-iron, and slags, to be 
able to draw correct conclusions on this subject, especially as pig-irons 
Nos. 113 and 114, cast at the New Hampshire furnace, do not con- 
tain more than an average amount of manganese. 

A few general remarks on the chemical composition of the various 
specimens of pig-iron analyzed, may be useful : No. 89 contains the 
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largest quantity of silica, 6.88, which has evidently an injurious effect 
on the quality of the iron, as it is particularly noted that when such iron 
is produced the furnace is working stiff, the iron is '^Ugh^'^ and no 
doubt has cold short properties. This could easily be corrected by in- 
creasing the quantity of limestone flux, until the cinder flows free, and 
assumes the appearance and composition of the true bi-silicate. This 
iron also contains the largest amount of manganese, 0.63. No. 114 
contains the largest amount of phosphorus, 1.4, and the laigest but 
one of aluminium, 0.44, and the lai^est amount of graphite, 3.13. 
per cent It is singular that though this pig-iron is light colored, and 
fine-gndned, it is yet comparatively soft.* 

The same remarks will apply, in a great measure, to No. 113, which 
contains only 0.08 more aluminium, and 0.1 less phosphorus, 0.3 less 
graphite than the proceeding. 

The largest amount of free carbon was found in No. 48, a soft grey 
pig-iron of a fine grain. 

The largest quantity of slag, 0.93 per cent., was obtained from No. 
87, a soft but rather brittle iron. This iron also contains a laige pro- 
portion of silica, 5.13, being only 1.75 less than No. 89, as well as a 
large amount of manganese, 0.59, which is only 0.04 less than No. 89. 

No. 42 contains the largest quantity of magnesium, and is a mod- 
erately fine-grained soft grey cast-iron. 

No. 113 contains the largest amount of alkaline bases, viz: 0.33 
potassium, and 0.21 of sodium. 

Since the Greenup county impracticable ores are so rich in iron, and 
four feet in thickness, their successful reduction in the furnace becomes 
a matter of great practical importance, not only to the owners of ore 
banks but to the state of Kentucky. 

I would here also call the attention of iron-masters to the variable 
composition of the limestones used as fluxes at the different iron es- 
tablishments in Greenup county — see Nos. 39, 51, 62, 63, 77, 84, 
108, and 109, of Dr. Peter's Report The amount of insoluble sili- 
cates, ranging fix)m a half to thirty per cent, showing the importance 
of a knowledge of the chemical composition of the limestones, as well 
as the ores, in adjusting the proportions of each. The composi- 
tion of the limestone sheeted should always have relation to the 

* See Dr. Peter's Report for further remarks on this sufcijeci. 
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composition of the ore to be fluxed; for example, though a limestone 
like No. 84, containiDg thirty per oeot of insoluble silicates, might be 
expropriated for ores deffident in silidoos earths, like Nob. 36 and 38, 
it would be altogether inappropriate for ores similar to specimens Nob. 
31, 32, 50, 64, 67, 69, 72, 80, 84, 94, 103, and 105, with which it 
would undoubtedly produce an iron baTing deddedly cold-ehort pn^ 
erties. 

When a limestone is used for flux containing large quantitieB of 
iron, as for instance. No. 76, which yields 13.19 per cent of carbonate 
of iron, and 1.56 per cent of oxide of iron, it is necessary to use it 
in laiger quantities than if it were a purer limestone, with merdy a 
fiaction of a per cent of iron, otherwise it will not afford the necessa- 

m 

ty quantity of lime to form the model cinder. 

Such a limestone should add six to seven percent oi iron to the fux^ 
naoe runs. 

When it is desired to avoid making a white and brittle iron, lime* 
stone, 88 well as ores containing more than one or two-tenths of a per 
cent of phosphorus, should be avoided, since experience seems to 
prove that the presence of even half a per cent of phosphorus in 
iron is sufficient to diminish its tenacity ; though pig-^ron pioduoed 
from certain beg ores has been found to contain five and a half per 
cent, of phosphorus. Such iron is generally white and brittle. It 
is to be remarked, however, that some pig-iron which contains firom 
four to six per cent of graphite and chemically combined carbon, 
may contain one to one and a half per cent of phosphorus, and yet 
be grey iron. 

Half a per cent of sulphur in pig-iron does not appear materially to 
diminish the tenacity of the iron ; it is even contended by some chem- 
ists that quantities of that element, under fomvtenths of a per cent., 
rather increase itiS firmness. It is a well established fact, however, 
that two to three per cent, of sulphur is very destructive to the qual- 
ities of pig-iron, rendering it white, brittle, and porous, expelling, at 
the same time, the chemically combined carbon, required to be present 
in the composition of good grey iron. It is true, also, that sulphur, 
to a certain extent, may render iron more fiisible, and therefore might 
even be desirable to the amount, say of one or two per cent., in making 
fine castings, if it had not, at the same time, a tendency to cause the 
fluid iron to chill suddenly on the sur&ce, before the gases and vapors 
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have esoaped from the intefrior, and thue render the castings porous 
and unperfect. 

When we consider, then, that the qualities of pig-iron may be dete- 
riorated by the presence of even a fraction of a per cent of certain el- 
ements, liable to occur both in oies and limestone, the necessity of an 
accurate knowledge of the chemical components of these, the most es- 
sential ingredients in the production of iron, will be apparent to every 
manu&cturer of this metal; nor can he fail to appreciate the value 
and importance of the information conveyed by the numerous techni- 
cal chemical analyses appended to ^m report, made from suits of ores, 
limestone, and furnace slags, selected with especial reference to the de- 
velopment of practical results, and the introduction of improvements 
in the smelting of Kentucky ores. 

Below are appended two more analyses of Greenup county ores, 
and one of cast-iron, in addition to those analyzed by Dr. Peter. 

Analysis of "Speckled Iron Ore,** from Neto Bampshire Furnace, replacing 
IkneeUme ore, often over chert, then not so good. Oreenup county, Kentucky. 

fSiBca, .... 36.4 
Alumina^ tinged with iron, - 14.0 
Lime, .... 0.3 
Magnesia, ... 0.9 



MoistoiBy 


- 6.1]( 


Insoluble silicates, 


- 49.94( 


Peroxide of iron, - 


- 20.000 


Protoxide of iron, - 


- 6.040 


Alumina, 


. 13.600 


Magnesia, 


.363 


Soda, 


. 4.602 


Potash, 


.886 


Phosphoric acid. 


.636 


Loss, 


.024 



49.9 



> 17.927 per cent metallic iron. 



100.000 
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Analysis of a variety of calcareous iron-stone^ used at Sandy Furnace, without 

any limestone as Jlux, Greenup county, Kentucky, 

Specific gravity, - - - - - • - - 2.8121 

Moisture, . - . - .270 

Carbonic acid, - - - 18.800 /giiica, .... 20.6 

Insoluble silicates, - - - 26.600 ] Alumina tinged with iron, - 6.6 



26.6 



! 



15.66 metallic iron. 



Silica dissolved by hydrochlo- 
ric add, . - - - .490 
Peroxide of iron, - - - 16.744 
Protoxide of iron, - - - 2.480 

Lime, 21.800 

Alumuia, j . - - 6.600 

Soda, 2.600 

Potash, .... .660 

Magnesia, - - - - .400 

Phosphoric acid, - . - .800 

Sulphur, - - - - .013 

Loss, .613 

100.000 

Analysis of Big Sandy Furnace Pig-Iron, Oreenup county, Kentucky, 
Metallic iron, - . - - 



Uncombined carbon. 

Pure graphite. 

Carbon extracted by potash. 

Silica, - - - - 

Phosphorus, - 

Chromium, - 

Alkalies, 



91.000 

2.680 

3.200 

.250 

1.060 

,360 

.147 

.250 

98.827 



6.03 total carbon. 



SUB-CARBONIFEROUS LIMESTONE. 

Descending from the conglomerate and millstone grit, to the main 
body of the sub-carboniferous limestone of the Barrens of Kentucky, 
we pass alternations of sandstone, limestone, and marly shales, form- 
ing what may be denominated a transition series, marking the passage 
from the termination of this great calcareous formation, to the sand- 
stone of the millstone grit. During this interval the prevailing sedi- 
ment was sand, with occasional intercalations of calcareous beds, which, 
for the most part, are more or less earthy, and marked by an interest- 
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ii^ assemblage of the fossil remains of an ancient marine life, in which 
the delicate, reticulated, lamelliferons corals greatly predominate. 

Locally there occurs almost immediately under the conglomerate a 
great mass of soft grey, greenish, purple, and reddish shales, or marly 
deposits, which sometimes attain a great thickness; as opposite Mill- 
stone Run, and at the Buffalo Wallow, in Hancock county ; this is 
the '^Long Runtdng Rock^^ of the Salt Borer. 

Two principal calcareous belts are recognizable in the Tradewater 
zone of this formation, the upper about fifty (50) feet thick, lying be- 
tween two and three hundred feet below the main mass of the con- 
glomerate; the lower some one hundred and fifty (150) feet thick, ly- 
ing about one hundred feet below the upper. The former of these is 
particularly characterized by numerous Archimedes* associated with 
Pentremies and interesting Crinoidea. 

Both these genera range down, also, into the lower belt, where the 
Pentremites attain their greatest dimensions — one species measures 
two inches and five-eighths in height, and two and a half inches across 
the basal plates. Between this calcareous mass and the great body of 
the sub-carboniferous limestone intervenes about two hundred (200) 
feet of sandstone, some of which is a very regularly and evenly bed- 
ded, close-textured rock, approaching to quartzite in hardness, occa- 
sionally impressed with fine specimens of Lepidodendron — ^the even 
thin-bedded close-textured beds, affording, locally, good whetstones. 
See Section No. 1. 

The eastern belt of this formation, in Breckinridge and Meade coun- 
ties, is more calcareous, and includes in its upper mass, under the red- 
dish yellow or flesh-colored Archimedes limestone, samples of fine 
white oolitic limestone, capable of receiving a good polish, and pro- 
ducing a white or cream-colored marble of considerable beauty, espe- 
cially when inspected under the miE^nifier. 

These limestones also produce a remarkably white lime, that com- 
mands i;en cents more per bushel than the lime obtained firom the as- 
sociate limestone. These roe-structured limestones seems to have 
been formed in eddies, where the water circled round in spiral or fun- 
nel-shaped currents, which kept particles of fine sand revolving in 
such a manner that they acquired concentric calcareous coatings, un- 

•See Table 1, Figure 1. 
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til, having attained the size of fish roe, their gravity waa sufficient to 
overcome the power of suspension of the rotary eurrents, when they 
sunk to the bottoml 

The geological causes which operated to produce the various modift- 
cations which present themselves in different parts of this formatibn 
were evidently local, and the beds, subsequent to deposition, seem to 
have been subject, in some instances, to denudation by temporary cur- 
rents, whereby extensive excavations were first effected, and, as these 
currents diminished in force, sediments were transported and filled up 
the vacancies. Such causes, no doubt, opeiated to produce the fre- 
quent local modifications which are encountered in this formation, both 
in thickness and lithological character. 

The sections which will be found in the second chapter, under the 
head of Edmonson, Meade, and Breckinridge counties, will amply il« 
lustrate the above remarks. In consulting these local sections the 
reader will also find that a feeble carboniferous flora sprung up during 
the deposition of some of the upper members of these intercalated sub* 
carboniferous bands; but only for a very limited time; not longer than 
sufficed to produce from two to ten inches of coal. In Breckinridge 
county a ten-inch seam of coal is wedged in immediately under the 
Pentremital limestone, underlying cliffs of heavy sandstone on Shot- 
pouch creek; in Meade county, a streak of two to three inches of coal 
is associated with purple shales and limestone in the blufls of the Ohio 
river between Boonsport and Concordia. See Diagram No. 4. 

These unimporfaint exceptions do not, however, militate against the 
great and important practical fact that no workable beds of coal are 
found in the western States below the Archimedes and Pentremital 
limestones. During the twenty years through which I have extended 
my geological researches over the western States I have, as yet, found 
no exception to this law, than which no geological fact of greater im- 
port presents itself for the guidance of the miner aflber fossil fuel. 

The sub-carboniferous limestone appears to be much thicker on the 
west side of the basin than on the east. The sections obtained on the 
Ohio river, between Rock Haven and Cloverport, disclose firom four 
hundred (400) to five hundred (500) feet of sub-carboniferous lime- 
stone; in Crittenden county it is, no doubt, more than double that 
thickness, if we may judge from the continuous dip of the limestone 
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for miles at an angle of 4° or 5°, but as yet we have no reliable data 
from which to calculate the thickness with precision. 

The southern belt of this formation is wonderfully cavernous, es- 
pecially in its upper beds, which being more argillaceous, and impreg- 
nated with earths and alkalies, are disposed to produce salts, which 
oozing through the pores of the stone, effloresce on its surface, and 
thus tend to disintegrate and scale it off, independent of the solvent 
effects of carbonated water. Beneath overhanging ledges of lime- 
stone, quantities of fine earthy rubbish can be seen, weathered off 
from such causes. In these I have detected sulphate of lime, sulphate 
of magnesia, nitrate of lime, and occasionally sulphate of soda. The 
tendency which some calcareous rocks have to produce nitrate of lime 
is^ probably, one of the greatest causes of disintegration. 

Most extensive subterranean areas have thus been excavated or un- 
dermined in Edmonson, Hart, Grayson, Butler, Logan, Todd, Christian, 
and Trigg. In the vicinity of Green river, in the first of these 
counties, the known avenues of the Mammoth Gave amount to two 
hundred and twenty-three (223), the united length of the whole be- 
ing estimated, by those best acquainted with the Cave, at one hun- 
dred and fifty (150) miles; say that the average width and height of 
these passages amount to seven yards each way, which is perhaps near 
the truth, this would give upwards of twelve million (12,000,000) cu- 
bic yards of cavernous space, which has been excavated through the 
agency of calcareous waters and atmospheric vicissitudes. 

The organic contents of these various limestones serve as the best 
criterion for their sub-division, especially as such a grouping will coin- 
cide, in a great measure, with the physical and agricultural features 
which each imparts to the country over which they extend. 

The upper division is formed by the Archimedes and .Pentremital 
limestones. Where these are associated, as they frequently are, with 
beds of greenish and grey shales, they give rise to a narrow belt of 
unproductive gladey land, almost destitute of vegetation. What little 
timber it supports is usually a scanty growth of scrubby post-oak on 
the ridges; on the slopes, post-oak, sassafras, shumach, and white oak, 
with black gum towards the base. The soil is of a stiff marly nature, 
aod must necessarily contain ^ large amouqt of argillo-c^careous ms^t- 
ter. 

11 
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Indeed the sterility of the land is probably due to the superaband* 
aace of lime and alumina; the former exerting a too powerful sol- 
vent effect over its organic contents, and thus exhausting it of these 
constituents; the latter renders it stiff and refractory, so that it bakes, 
cracks, and forms extensive slides on the slopes of hills. The seeds of 
plants, in such soil, are frozen out in winter, super-saturated with mois- 
ture in spring, and deprived of the organic matter necessary for their 
nutriment In dry weather the ground becomes hard and compact^ yet 
full of fissures, so that the germinating plant has no power to pene- 
trate its way to the surface; or, if already in an advanced state of 
growth, its roots are laid bare, and the tendrils perhaps torn asund^ ; 
yet these stifif calcareous clays, when subdued by cultivation and sup- 
plied with organic manures, are capable of returning abundant crops, 
while they are, as I have already stated elsewhere, materials well adap- 
ted for the ameliomtion of poor silicious soils. 

Time has not permitted me to lay before you an analysis of a soil 
characteristic of this division of the sub-carboniferous formation. 

The second division of the sub-carboniferous lim^tone, in the de- 
scending order, comprises the Liihostrotion bed, or Barren limestone 
group; this is characterised by a peculiar reed-like fossil coml, having 
a prominent central axis which was designated, on this account, by 
Lesueur, SttjUna. but described previously by Keyserling under the 
name of Lithodrotion, Almost everywhere throughout the western 
States, as well as in Kentucky, this sub-division of the limestone, un- 
derlying the carboniferous rocks, is marked by abundant remains of 
this fossil, usually, however, converted into pale yellowish chert of the 
same composition as the numerous seggregations universally dissemi- 
nated in the adjacent limestone, somewhat after the manner of flints 
in the chalk formation ; these, resisting the action of solvent and de- 
composing influences for a longer period than their calcareous matrix, 
drop out and lie strewed over the surface of the ground. 

The limestones of this group vary in color from a light grey or 
cream-color, to a very dark grey approaching black. They are, for 
the most part, thicker bedded than the preceding group, and less ar- 
gillaceous, though they occasionally afford those earthy varieties of 
conchoidal fractured limestones, which can be manufectured into hy- 
draulic cement. Sometimes they are as compact, close-textured, and 
fine-grained as the lithographic limestones obtained from the upper 
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Juia fonnation of Soblenho&n, seldom, however, poeseBsing the eam^ 
uniformity of surfaoe for which these stones are so justly celebratedi 
and, for this reason, it has hitherto been found difficult to obtain, &om 
our sub-carboniferous limestone, slabs of large dimensions without 
flaws or imperfections. If regular quarries were opened, in &yorable 
situations, slabs of more uniform quality could be obtained, as all such 
limestones are liable to be intersected by ^^dry cracks*' at their out- 
crop. 

This limestone group produces, for the most part, an excellent 
soil, well adapted for the growth of com, wheat, barley, and certain 
grasses. 

In the early settlement of Kentucky the belt of country over 
which it extended was shunned, and stamped with the appellation of 
*^ Barrens ;^^ this arose, in part, from the numerous cherty masses 
which locally encumbered the ground, in part from the absence of tim* 
her over large tracts, and in consequence of the few trees which here 
and there sprung up, bang altogether a stunted growth of black-jack 
oak, quercus ferruginea, red oak, quercus rviroy and white oak, quercua 
alba. 

The value of the red calcareous soils of the ^^Barrens'* are now be» 
ginning to be appreciated, so that lands which formerly were consider^ 
ed hardly worth locating, are now held at twenty-five ($25), thirty 
($30), and even as high as fifty ($50) dollars an acre, in the neigh- 
borhood of some towns. 

At the present time the so called ^^Baxrens'* of Kentucky are, to a 
considerable extent, timbered with the above varieties of oak, black 
Hickory, and oocasionally Butternut, y«!^/am catharticai Black Walnut 
Juglans mgra; Dogwood, corniis florida; Sugar-tree, aeer sacckarmum. 

The old inhabitants of tbat part of Kentucky all dedare that when 
the country was first settled it was, for the most part, an open praine 
district, with hardly a stick of timber sufficient to make a rail, ta far 
as the eye could reach, where now f(»rests exirt of trees of medium 
growth, obstructing entirely the view. 

They generally attribute this change to the wild fires whidi fonnei^ 
ly used to sweep over the whole countiy, in dry seasons, being now, 
for the most part, avoided or subdued, if by accident they should 
break out. No timber appears capable of surviving the scorching ef- 
ieets of sudi fires, bat the thick4)arked bla<^<jaok oak, which, here 
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and there resisting its ravages, stood solitary monuments of its hardy 
nature, and the blasting influence of the prairie fire. 

It is probable, however, that some other influence contributed to 
suppress the growth of timber in the Barrens of Kentucky, since wild 
fires were equally liable to occur in the heavy timbered land of adja- 
cent formations. It is altogether probable that there was a peculiar 
tendency in the soil to produce that luxuriant growth of barren grass 
which took possession of the soil, to the exclusion of all timber, and 
which is described as having attained a height of five to six feet 
Since the settlement of the country this grass has almost become ex- 
tinct, whereby opportunity has been afforded for timber to take root 
and flourish. 

Nearly throughout the whole extent of the Barrens of Kentucky 
numerous conical depressions of the surface are of frequent occurence, 
known by the name of ^'SinhHoks.'^^ These prove the cavernous 
character of the limestones on which the country is based, since these 
sink-holes have, undoubtedly, originated fix)m the giving way of the 
roof of subterranean caves* The subsided areas vary in dimensions 
from twenty yards in diameter to several acres, and are not unfi^e- 
quently the receptacles of ponds of water, which prove of great con- 
venience to those sections of the country deficient in water. 

On account of the great volume of surface-water which sinks through 
the fissures of the Barren limestone into the vacancies beneath, it is 
oflen difficult to reach water by wells of reasonable depth; it is also a 
very common occurrence, throughout the Barrens, for considerable 
streams of water to sink abruptly from the surface, which are either 
"fo«/" or run for many miles under ground before they again find an 
exit fi:om their subterranean course. 

Many of the smaller sink-holes which permit the water to drain 
away through small rents or fissures at their bottoms, have been ren- 
dered impervious by feeding stock constantly in the hollow of the de- 
pression. By this means mud and clay are by degrees firmly trod- 
den into the leakages, and these sink-holes thus become, in time, pools 
fit to water cattle, and serviceable for other farm-yard purposes. 
Where there is suflBcient stock water the filling up of sink-holes with 
impervious earths, either by accident or design, is objectionable, and 
should be avoided, as it not unfi'equently overflows, in time, valuable 
tracts of land, but may be the cause of producing intermittent fevers. 
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Descending from the geological horizon of the Lithostrotion sub-di- 
vision of the sub-carboniferous formation, to the base of this great 
limestone formation, there is, for the most part, a tendency to an ad- 
mixture of axgillaceous matter, producing sometimes hydraulic lime- 
stones, sometimes argillaceous or shaly and geodiferous limestones, in- 
terstratified with subordinate beds of a sub-crystalline texture, some 
of which are charged with entrochites and reticulated corals ; others 
contain numerous Spirifer striatust 

It is possible that this portion of the formation may hereafter ad- 
mit of a third sub-division under the Lithostrotion beds, but the pres- 
ent state of our knowledge of their paleontology will hardly admit of 
a satisfactory classification. 

The Lithostrotion beds of the sub-carboniferous limestone are the re- 
positories of the extensive deposits of hydiated oxides of iron, which 
constitute so large a portion of the mineral wealth of Trigg, Lyon, 
Caldwell, Livingston, and Crittenden counties. In consequence of the 
loss of a large part of the collection made in these counties, in the 
wreck of the steamboat Cape May, and a failure in the receipt of sev- 
eral boxes left for shipment s^ depots on the Cumberland river, I am 
not able to fiimish as complete a report on this iron region as I could 
have wished. 

In Dr. Peter^s Report will be found three analyses of ores firom this 
formation — Nos. 139, 142, and 143 — showing ayiddof metallic iron 
of fix)m twenty-five to fifby per cent, but as yet there are no compar- 
ative analyses of ores, pig-iron, and fiimace slags. 

In this place I would beg particularly to call the attention of the iron- 
masters of south-western Kentucky to what I conceive to be the ori- 
gin and source of this ore. The hints which I have already thrown 
out on this subject, in my previous communication of last May, have 
been in a great measure confirmed If my views on this subject prove 
to be correct they have a most important practical bearing on the ex- 
tent, value, and permanency of the yield of the ore beds of south- 
western Kentucky. Unlike the iron ores of the Coal Measures of 
Oreenup county, these limonites or hematitic brown oxydes of iron nev- 
er lie in conformable, interstratified beds, but uniformly occupy the 
slopes of the hills, mixed very irregularly with ferruginous clay and 
chert, the whole leaning unconformable on the out-crop of the ledges of 
sub-carboniferou& limestone, conveying to the mind of the close ob- 
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flerrer an iron formation produced by inflltiatioa. Though a great un- 
oertaiuty exists as to the extent of such ore beds, so much so that no 
experienced iron-mae^r is ever wiHing to trust implicitly to surftce m- 
dications^ however promising, without fairly opening his ore banks, 
still such a degree of uniformity is observable in the general bearings 
of the individual deposits that I have long been led to suspect their 
connection with regular veins of determinate bearing, traversing the 
limestone formation of the country. 

In Kentucky I was struck with this fact in examining the ore banks 
in Crittenden and Lyon counties, where I found the depoidts ranging 
N. 18° to 20° E., but I had previously observed this fact in other 
States, particularly in Calloway county, Missouri, and afterwards in 
Hardin county, Illinois; and within the las! few years I have been 
able, in several instances, to trace these ores leading into the fissures of 
the sub-carboniferous limestone, with well defined walls, bearing from 
N. 15° E. to N. 22° E. and twenty-four to twenty-seven and a half 
feet apart. 

These facts lead me to the belief that these ores of iron, occupying 
the slopes of hills having a nucleus of sub-carboniferous limestone, had 
their origin in fissures or lines of fracture of that formation of detemfr- 
inate course and of large dimensions, whence an inexhaustible supply 
may be obtained if ever the superficial masses fail. I conceive that 
the deep-seated ores in these veins exist in a more concentrated form, 
and in a lower' state of oxidation than on the surface; that through 
the solvent powers of highly heated carbonated waters, both oxyde of 
iron and silica have been forced to the crevice vents and flowed over 
the declivities. The ferruginous waters losing their carbonic acid, 
and, at the same time, their solvent power over the protoxide of iron, 
it was gradually precipitated, and combining with the oxygen of the at- 
mosphere and moisture, it assumed the form of infiltered masses of hy- 
drated oxyde of iron, mixed more or less with silicious earths varying 
from ten to fifty per cent. ; but the principal body of silica, being spe- 
cifically lighter, seggregated to itself in the form of chert, homstone, 
and other flint-like productions, which became heterogeneously dissem- 
inated with the most superficial portions of the ore. In its passages 
over the out-cropping edges of the calcareous bed the chalybeate wa- 
ters, mingled with debris and talus of the adjacent rocks, permeated 
the ferruginous clays washed from the crevices, joints, and seams of 
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the limestone. Dripping in vacant spaces, it formed the so called ^^pipe 
orey^^ analagous in form thoagh not in composition, to the calcareous 
stalactite. Oozing through coarse gravelly earths or lumpy clays, they 
ooated some silicious or argillaceous nucleus that intercepted their 
downward passage; thus was produced the different varieties of ^'pot 
ar$y Percolating through porous earths, the ore assumed the honeys 
comb structure, in which the interstices are fine and closely set 

It is easy to perceive how ore formed this way, by a process of in* 
flltiation, will, on the slopes, be variable in quality and various in 
structure; and how the quantity must have depended upon the durar 
tion of the overflow, the configuration of the surface, and the degree 
of saturation. But when it can be traced to a parent vein of good di- 
mensions, well filled with ore, the amount to be obtained is almost un« 
limited. 

Immense veins of fluor spar, sometimes fifty feet in width, traverse 
the south-western belt of the sub-carboniferous formation. Two systems 
of veins are recognizable; one set having a bearing N. 18^ to 21^ E., 
and cross courses running N. 54^ to 58^ E.; the former of these sys- 
tems has, therefore, the same course as the veins of iron ore previously 
noticed. 

Both systems of veins afford sulphuret of lead; and the former con- 
tains sulphuret of zinc, and probably also sulphuret of antimony. 

Attempts have been made to work these veins of argentiferous ga- 
lena, but hitherto with but partial success. Where I have had an op- 
portunity of inspecting these veins, at the Columbian mines, in Grit* 
tenden county, the lead is mixed with large quantities of crystalized 
blende. 

Within the distance which these vMns have been penetrated, at this 
locality, the galena does not appear to have been well concentrated in 
the vein, and the large amount of zinc materially interfered with the 
isolation of the lead oro. 

The imperfect mining operations which have been instituted in Ken- 
tucky in search of galena in this formation, have been, as yet, very 
superficial, extending only to the depth of forty to sixty feet; and 
they have been conducted without system or adequate means. Under 
these ciroumstances, it is hardly to be expected that such desultory 
operations could be profitable; unless in a lead rogion like that of Wis- 
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consin and Iowa, where millions of pounds of galena have been dug 
from pits not twelve feet in depth. 

It is important to observe, in calculating on the practicability of 
working the lead ores existing in these limestones, that they occur in 
the same geological position as the most productive lead-bearing lime- 
stones in \he north of England; that the lead mines of Derbyshire are 
in a limestone underlying the Millstone grit, as in Crittenden county ; 
and that the sulphuret of lead is accompanied with the same vein-stones. 
Previous to the discovery of the lead mines of Cumberland, Durham, 
and Yorkshire, the Derbyshire mines were the most productive in 
England. 

As yet I have not observed any trap or toadstone, dither cutting 
the sub-carboniferous limestones of Kentucky in dykes or insinuated 
horizontally into the stratification of the beds; the presence of such 
igneous rocks in the Derbyshire lead region is the only important 
traceable difference in the otherwise strong analogy existing between 
the two formations — so far as our researches at present extend. 

These lead veins have, as yet, never been followed in Kentucky to 
a sufficient depth to prove their productiveness; for it is a well known 
fact that, as a general rule, metallic veins do not prove profitable under 
several hundred feet firom the ^'grass.^^ 

The richest argentiferous galenas of this State, which we have test- 
ed, up to this time, for the per centage of silver which they contain, 
have yielded about one part in a thousand, or thirty-two ounces to the 
ton. Before the introduction of the improved method of extracting 
silver from lead it was considered that two parts in one thousand were 
necessary to make it au object of manufacture; but since means have 
been devised of separating the silver without the necessity of convert- 
ing the lead into litharge, a yield of but twelve ounces to the ton has 
been found profitable in countries where fuel and labor are cheap. 

At many localities in the range of the sub-carboniferous limestone 
lead ore has been discovered, but the most favorable situations at pres- 
ent known, judging from analogy, for the development of lead mines 
in this formation, are in Crittenden and Livingston counties. 

The large proportion of peroxide of iron* in the sub-soil reposing 
on the B.irren limestone, renders the l^nds of this part of Kentucky 

* Three to five per cent. 
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emphatically red lands. This red sub-soil lies often within a few inches 
of the sur&ce, so that it is exposed to view in the roads and ploughed 
fields, imparting to the ground nearly as deep a color as the red ochre 
used as a pigment 

This condition of the peroxide of iron appears to have a decided fer- 
tilizing effect, since deep sub-soil ploughing proves, I believe, always 
beneficial on these red lands. This amelioration may be, and doubt- 
less is, in some measure, due to mechanical causes, contributing to 
drain the land of superfluous moisture; but its fertilizing properties 
are, in all probability, attributable, in part, to the power which the per- 
oxide of iron has of imbibing anmionia fix)m the atmosphere, and giv* 
ing it out in time of lain to plants; for I find that these red sub-soils^ 
though neariy destitute of organic matter, give out ammonia when 
treated with a solution of caustic potash, and, as fiur as I am able to 
judge firom experiments at present instituted, in larger quantities than 
light oolored soils, containing a few per cent of organic matter. This 
is probaUy one of the principal reasons why the red lands of Cheshire, 
formed from the new red sandstone formation, as wdl as the red lands of 
Herefordshire, originating fix)m the old red sandstone, are amongst the 
most fertile soils of England, especially well adapted for grazing farms. 
The peroxide of iron may possibly act, also, in other ways beneficial- 
ly to vegetation, either as an oxydizer or neutralizer. We hope to 
throw further light on this subject if the chemical investigations of 
Kentucky soils be continued. 

BXfBrCARBOJXlVEKOm 8AKD8T0NB. 

The base of the sub-carboniferous formation, in Jefferson and Bul- 
litt counties, consists of fine^textured sandstones, partaking of the 
char^icter of the argillaceous ^^psammites^^ of Brongniart It differs 
firom the ordinary sandstones of the Coal Measures and millstone 
grit not only in the fineness of the grain, but in the slightly adherent 
cement uniting the microscopic grains of quartz. 

The alumina in these rocks often amounts to fix)m ten to fourteen 
per cent; the silica being in the proportion of about seventy per cent. 
Two principal varieties are observaUe : one a greenish grey argillace- 
ous siindstone, the other a brown sandstone, containing nearly ten 
per cent of oxyde of iron. The former, on account of its uniformity 
(jf sorfiu^, softness, and fine texture, works firee before the chisel, and 

12 
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admits of being wrought into elaborate ornaments and even busts and 
other sculpture; but unfortunately it does not stand the weather welL 
The amount of argillaceous matter increases towards the base of the 
formation, so that it runs finally into argillaceous shales, embracing, lo- 
cally, earthy limestones, rich in the remains of Otinoidea. 

The upper part of this division of the su1>carboniferous formation is 
characterized by Orthis criimtria and Spirifer cmpidatm; the lower 
part by various species of encrinites belonging to the genera, Antituh 
crinuSy AgassizocritmSy PoteriocrinuSj SynbathocrintLS^ Batocrinus^ ^c 

Where this formation is well developed it weathers into ranges of 
conical hills, from two hundred to four hundred feet in height, such as 
prevail through the Salt River Knobs; hence the familiar appellation 
of "Knob Formation," appropriately applied to this division of ibe 
sub-carboniferous rocks in Jefferson, Bullitt, and Larue counties. 

In the southern part of Kentucky, viz : in Monroe, Cumberland, 
Clinton, and Russell counties, this sandstone formation is hardly re- 
cognizable, its place being occupied with dark earthy limestones and 
limestone shales, extending to the base of the sub-carboniferous formar 
tion ; these impart, however, a very similar contour to the country, as 
such rocks decompose with nearly the same facility as the argillnceous 
sandstones. 

On the Ohio river, in Jefferson county, a belt of knobby country, 
about fourteen miles in width, extends from the foot of the Falls of 
the Ohio to the mouth of Salt river; thence it bears up the valley of 
that stream nearly south, with a slight easterly curve, to Muldmugh's 
Hill, dividing Taylor, Marion, and Larue counties, occupying part of 
Bullitt, the north-eastern edge of Hardin, the western comer of Nel- 
son, and a large portion of Larue; thence it curves more to the south- 
east, through the comers of Taylor, Casey, and Adair counties; but 
having only partially explored the formation in that direction, I am 
not prepared, at present, to define its limits correctly, or to state where 
the fine-grained sandstone runs out and gives place to the limestone 
shales of Russell, Cumberland, and Clinton counties. 

The knob sandstone produces a silico-argillaceous soil, very liable to 
wash, and therefore shallow and thin; the surface of the county, for 
the most part, broken. It seldom however forms of itself a purely 
characteristic soil, as it is commingled to a considerable extent with the 
"whitiO soil" derived more immediately from the underlying aflh-color- 
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ed shales, which usaally characterize the slopes, aad narrow valleys 
hemmed in between the knobs, and occasionallv intermixed with de- 
bris firom a thin capping of sub-carboniferous limestone. 

The agricultural areas impressed with the characteristics of this 
formation are, therefore, limited; indeed, the southern belt of this 
formation is so contracted that it may be said to occupy the slopes en- 
countered in descending abruptly from the Lithostrotion beds of the 
former group, which prevail on the high grounds, to rocks of Devoni- 
an and Silurian date, occurring in the valleys. 

The growth of the Salt River Knobs are : 

Chesnut Oak, Quercus prims palustris ; 

White Oak, Quercus alba; 

Red Oak, Quercus rubra; 

Black Oak, Quercus tinctoria ; 

A small Hickory, Juglans Uymentosa ; 

Black Gum, Nassa sylvaiica; 

In favorable situations Poplar, and in flat and Wet positions. Elm 
and Sweet Gum. 

No chemical analyses have been completed of soils from this forma- 
tion. 

The argillaceous shales, at the base of the knob formation, contain 
some ironstones, but I have not yet had an opportunity of investiga- 
ting this formation in Kentucky sufficientiy to be able to give satis- 
fitctory information as to the extent, value, or productiveness of the 
ore, nor can I report, at present, on the strength and permanency of 
the brines which these strata may yield. 

BLACK LINGULA SHALE. 

The greatest development of this fonnation, in the part of Ken- 
tucky hitherto explored, is in the immediate valley of the Ohio river. 
It crops out usually at the base of the knobs, in the form of a hard 
black shale, splitting in large sheets^ sometimes with a rusty surface. 

There are two narrow zones of out-crop of black shales of Devon- 
ian date in Kentucky, which converge towards the south, and diverge 
towards the north. Near the Tennessee line, where Monroe and Cum- 
berland counties comer, these are separated only by a very narrow 
strip of underlying limestone, occupying the low grounds near the 
Turkey Neck Bend of the Cumberland river. In its north-easterly 
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bearings through Cumberland, eouthera part of Russell and Casey 
counties, the area of this calcareous zone of Devonian and Silurian 
date continues quite contracted in its dimensions; as it reaches Lin- 
coln county it begins to expand, so that the diverging belts of black 
lingula shale are some fifteen miles apart between the Gum Spring, in 
Rockcastle county, near the confines of Lincoln county, to ArsaflTfi 
Spring and the Flat Lick, in the nmghborhood of Stanford. From 
here they continue to recede fiom each other; the westerly zone, skirt- 
ing the base of Muldraugh's Hill, near the heads of the Ruling Fork 
of Salt river, and running thence down the valley of Salt river to the 
foot of the Falls of the Ohio; the easterly zone is deflected by the 
axis of inferior limestones to the north-east towards Madison and Es- 
till counties; but I have not yet traced it in that direction beyond 
Boone's Fork of Dick's river. 

At the foot of the Falls of the Ohio the black shale is a little over 
one hundred feet in thickness; atMuldmugh's Hill it is sixty to sev- 
enty feet thick, but graduates in its upper part into a grey aigiUace- 
ous shale in the section exposed on the turnpike leading to the junc- 
tion of the Rolling and Beech Forks of Salt river; on the waters of 
Goose creek, near the southern edge of Casey county, forty feet; on 
the declivity of Crider's Hill, in the southern part of Russell, twenty- 
nine feet; adjacent to the Tennessee line, on the confines of Monroe 
and Cumberland county, near McMillen's Ferry, Turkey Neck Bend 
of the Cumberland river, nineteen feet. Thus we perceive a gradual- 
ly thining out of this formation towards the south. On the confines 
of Larue, Taylor, and Marion counties this formation has less bitumen 
in its composition; from a bituminous shale, at its base, it merges into 
ordinary grey argillaceous shales. 

An axis of elevation in the valley of Barren river, on the east edge 
of Allen county, exposes fifty (50) feet of black shale, one mile above 
the turnpike bridge, resting on an impure greyish limestone near the 
water level. But three quarters of a mile below the bridge, borings 
reached the black shale only at forty (40) feet beneath the bank of 
Barren river. This is the only locality where I have as yet discover- 
ed the black shale so iar west of its general bearings through the south- 
ern part of the State. It is probable that this is only a partial expo- 
sure from a local reversal or wave of the general dip. 
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The most imp<Hrtant practical remarks to be made in this place, in 
regard to this formatioD, are the geological reasonings which have led 
me to dissuade citizens of the State from expenditures of time and 
money in search of coal in the horizon of the black lingula shale, and 
to advise the discontinuance of all undertakings having the same ob- 
jects in view. 

The close resemblance of this shale to the bituminous shales over- 
lying or associated with beds of coal, has firequently led to the infer- 
ence that there must be coal in the vicinity of its out-crop. Nay, it 
has too often been the case that even coal miners have adoptcid errone- 
ous conclusion? in regard to this vexed question, and, while passing 
through the country or settling in neighborhoods where this black 
shale is visible, have persuaded the inhabitants to undertake borings 
or shafts for the discovery of coal, laboring under the misapprehension 
that it is regular coal shale. 

Having seen this black shale exposed in most satis&ctory sections, 
from top to bottom, in nearly all the western States, and witnessed the 
results of borings carried for more than one hundred (100) feet en- 
tirely through it, we are now in possession of ample testimony to show 
the hopelessness of all attempts to discover workable coal in this geo- 
l<^cal position; a few streaks udd isolated seams of an inch or two, is 
the only approach to coal that has ever been brought to light in this po- 
rtion; these, with perhaps also the bitumen, entering into the compo- 
sition of the shale itseli^ indicate a feeble effort at vegetable growth on 
very limited points of dry land existing at the period of its formation. 
It was not^ however, until long after this phase in geological cycles 
occurred that the drcumstances favoraUe for the regular formation of 
coal began to dawn. Between the termination of the deposition of the 
black lingula shale and the commencement of the Goal Measures th^re 
elapsed a long period, during which more uian one thousand (1000) 
feet of sedimentary matter subsided from suspension in water, or was 
precipitated from calcareous solution. The persistency and universali- 
ty of the .conditions which regulated the formation of extensive beds 
of coal in districts now occupied by the Western States of North Amer- 
ica is sufficiently attested by the signal failures of all attempts in these 
States to obtain workable coal in rocks older than the millstone grit; 
and from the united experience of all geological researches in the same 
fidd tending to the same oondusion* 
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The soil derived exclusively firom the black lingula shale is too re- 
tentive of moistare, fonning what is fiimiliarly known as ^spouty or 
crawfish land^'* and is only capable of cultivation after a judicious 
system of drainage has beeen adopted in connection with deep plough- 
ing. On account of the thinness of this formation in Kentucky, com- 
pared with what it is in Ohio and Indiana, the tracts of land formed 
solely from its decomposition, are quite limited, since it is, for the 
most part, either intermixed with silicious matter from the superim- 
posed fine-grained sandstone, or calcareous matter from the overljdng 
limestone and limestone shale. In either case the soil is greatiy im- 
proved in texture and chemical relations. 

This formation supports a growth of White Oak, Quercm alba; 
Overcup Oak, Quercus macrocarpa; Black Oak, Quercm tinctaria; 
which attain a good size in favorable situation ; Beech, Fagus sylve^- 
triSy when the ground is rolling, but of stunted growth; Sweet Gum, 
lAqvidamhar styradfluu^ and sometimes Black Gum; such are found 
especially towards the base of the formation. Midway, or thirty to 
fifty feet from its base. White Oak is the prevalent timber, with scrub- 
by Black Oak, Hickory, and occasionally fine Elms, viz: both Ulmis 
aiata and Ulmtis americana* 

On flat land, near the top of the formation, these above mentioned 
timbers are mixed with large Black Walnut, Juglam nigra; large Pop- 
lar, Lyriodendrum tulipifera; and Wild Cherry, Cerasus virginiana; 
on the slopes, small White Oak, a few Post Oaks, and sometimes But- 
ter-nut at the foot. 

Iron pyrites is one of the most abundant minerals disseminated in 
certain portions of these black shales. Such pyritiferous bands give 
rise, locally, to an unproductive soil, possessing sour, acrid, and astrin- 
gent properties, produced partly by the passage of the pyrites into the 
acid sulphate of the protoxide of iron. This salt exercises a baneful 
influence on vegetation in two ways, when there is a difliciency of cal- 
careous matter in the soil : the superfluous acid not meeting with lime 
sufficient to convert it into gypsum, corodes and chars the organic 
constituents, or alters them into inert forms, and the strong allinity 
existing between the protoxide of iron and oxygen promotes a delete- 
rious deoxydizing influence. 

Waters oozing from such pyritiferous clay-banks, or settling in pools 
on the adjacent soils, are impreguatcd with astringent salts, especially 
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the double sulphate of alumina and iron. These are the situations where 
I have found some of the worst localities of milk-sickness that have 
come to my notice during the course of the past two seasons."^ 

The sour tendency of these soils is in part due to the standing water 
which collects on the impervious surface. 

It is important, in this connection, to observe, that all these defects 
in such soils admit of correction, and some of them, by proper treat- 
ment, can indeed be . turned to good account, in actually rendering 
them fertile, and especially well adapted for crops of clover and grass- 
es, viz : by the application of lime or ground limestone the free sul- 
phuric acid is at once neutralized and converted into gypsum, thereby 
not only improving the physical properties of the soil, but giving ori- 
gin to a mineral manure remarkable for promoting the growth of clo* 
ver and some other green crops. 

By thus ameliorating the condition of these soils for agricultural 
purposes the farmer will, at the same time, greatly improve the health 
of the country and enhance the value of his lands. 

During the deposition of the black lingula shales organic life seems 
to have been limited, both as to variety and size. Except a minute, 
simple-formed, tongue-shaped, bi-valve shell, belonging to the genus 
Lingvla^ locally distributed in the lamellae of this argillaceous depos- 
it, we hardly meet with any organic remains. 

CORALLINE FALLS LIMESTONE. 

Immediately underneath the previously described argillaceous beds 
a system of limestones occur, peculiar for the abundant remains of 
fossil corals which they contain, belonging mostly to those cylindrical, 
conical, and horn-shaped forms, known under the family appellation of 
CyathophyUidce ; and to those hemispherical and cylindrical, honey- 
comb structured Favosites. So abundant are these at many localities 
that the formation may be denominated, in fact, a petrified coral reef. 
All those who have witnessed the multitude of these organic relics, im- 
bedded in or standing out in bold relief from the surface of the exposed 
ledges of limestone on the Falls of the Ohio river, at extreme low wa- 
ter, will bear me out in the correctness of the similitude — I may even 
say, in the realiiy of the analogy — ^for here we find laid bare by the 
long continued action of the swift current of the Ohio, and the mold- 

* Elsewhere I shall again advert to th!s subject more at large. 
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ering band of time, the exhumed remains of a by-gone woild of poly- 
piferous life^ more ancient than the carboniferoiis rocks. Here we may 
contemplate even the delicate structure of extinct forms of ladiata^ 
once fixed to elevated inequalities, submerged beneath the waters of 
an ancient sea, cemented to the very rock that formed its base of sup- 
port when alive, and its tomb after death; that rock now the bottom 
of a great river, serving as the channdi of an extensive commerce, 
floated on its waters from the interior of a vast continent to the shores 
of a contracted sea, now receded more than five hundred (500) miles, 
by the most direct course, firom the present site of these marine fosol 
relics. 

As with the preceding group, we find the greatest devdopment of 
this coral limestone in Kentucky in the immediate valley of the Ohio. 
It consists of about fifly (50) feet of limestones which are, for the 
most part, hard and resisting, capped locally with an earthy limestone 
having hydraulic properties. These fifty (50) feet of limestones are 
the representatives of hundreds of feet of calcareous strata embraced 
in several important sub-divisions of both the Helderberg and Erie di- 
vision of the New York system, and the cotemporaneous Devonian 
rocks of European Greologists.* Towards the south there is a gradual 
thinning out of this formation ; indeed it is almost blended and merg- 
ed in the succeeding limestones, so as to be hardly recognizable as a 
separate and distinct formation. 

Commencing at the Tennessee line, in Monroe county, with an al- 
most thread-like line we trace it slowly increasing in width towards 
Lincoln county, where it impresses decided features on the landscape 
and soil. 

Divided into two distinct zones it runs parallel with the black lin- 
gula shales diverging with corresponding bearings, but little removed 
from the already described belt of that formation. The prevalent soil 
produced from these calcareous beds is highly productive — hardly in- 
ferior to the blue limestone soil. 

Nothing can be more striking than the contrast in the features of 
the agricultural landscape observable in descending the Boone's Fork 
of Dick's river, as you pass abruptly fi*om the stubborn cold soil of 
the black shale to the mellow calcareous lands of Lincoln county, in 

*For detailed description of the individual beds fee second chapter. 
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the vicinity of Crab Orchard. As soon the dividing strike-line is cross- 
ed everything bespeaks the wealth of the land owner. 

The growth of timber, on this geological formation, is large Red 
Beech, Fagus ferruginea; large Poplar; Hackberry, Celtis crassifolia* 
Where windfalls have removed this earlier growth it is replaced by 
forests almost exclusively of large Black Walnut or Wild Cherry and 
Black Locust, Robirda psuedo-acada ; a few Buck-Eye, Pavia ItUea- 
Very few Oaks are to be found in the woods on this formation, but oc- 
casionally on the points, large Butternut. Amongst the undergrowth 
Pawpaw, Annona triloba^ and Grape Vines are conspicuous. 

The widest belt of country where this formation gives character to 
the soil is in Jefferson county, where it is about eight miles across. 

In the southern part of the State, on the Sulphur branch of the Cum- 
berland river, in Monroe county, I have observed thin veins of galena 
and blende traversing limestoues of this age crossing the bed of that 
stream with a bearing of north 20^ east. These surface veins are how- 
ever too thin to justify the expense of exploitation, especially as the 
solphuret of zinc is more abundant than the sulphuret of lead in the 
sur&ce veins. They might improve and be modified if followed to a 
considerable depth; still I have seen nothing in that section of coun- 
try that can induce me to lend much encouragement to such an under- 
taking. 

CHAIN CORAL AND MAGNESIAN LIMESTONE. 

In the southern counties of Kentucky the limestones referable to 
the date of the Niagara groupe of New York State, and the Upper 
Silurian rocks of Europe, are traceable only in a few feet of earthy 
limestone, or thin ledges of brown and buff magnesio-calcareous lay- 
ers, almost destitute of organic remains, interposed between the beds 
of the preceding formation and the underlying blue limestone. The 
best development of these rocks that I have yet seen is in Jefferson 
county. The characteristic fossil — the chain coral — ^is well preserved 
in the vicinity of Beargrass, where it is silicified, and appears in strong 
relief on the surface of calcareous slabs like a cluster of delicately 
formed petrified chain-work, hence the scientific generic term Catenipo- 
ra. The most abundant species is the C. escharoides. 

The two sides of a triangle, of somewhat irregular form, having its 

apex at the Turkey Neck Bend of the Cumberland, and its termina- 
ls 
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ting points on the Ohio river. The one in Jefferson county, the other 
in Lewis county, will give a general idea of the strike-lines of the 
two narrow belts of this formation, as they overlap, in opposite direc- 
tions, the axis of the lower intervening blue limestone formation, sink- 
ing to the east and west under the previously described formation. 

The width of the western zone of this formation, on the Ohio river, 
is twenty-two (22) miles, i. e. from a point a little above Louisville, in 
Jefferson county, to Garrett's Landing, in Trimble county; while its 
eastern zone is about eight miles, i. e. from near the confines of Mason 
and Lewis counties to Concord, in the latter county. 

This formation has, as yet, been explored only to a limited extent in 
Jefferson and Lincoln counties. 

In these strata we have the equivalent of the coralline and penta- 
merus beds of Wisconsin, immediately overiying the great lead-bearing 
magnesian limestones of the north-west. 

In Kentucky the most characteristic growth of timber on the mag- 
nesian limestones of this formation is White Oak, of a hard and close 
grain, highly esteemed, on this account, by the steamboat builders, 
who will give nearly twenty per cent, more for it than any other oak 
found in the west. Gum and Water Maple may be also cited as con- 
genial to the formation, with an undergrowth of green briars and black- 
berry briars. 

The soil derived from these rocks is much inferior to that of the 
purer crystalline limestones of the overlying formation. ^Vhen vesti- 
ges of these are found, capping the higher grounds, they form isola- 
ted fertile spots, forming quite a contrast to the surrounding magnesio- 
calcareous soil, which is more refractory, disposed to bake, becomes 
dry on the slopes, while they are too retentive of moisture on the flat 
land. 

RI.UK SHKLL LIMESTONE AND MARL. 

The whole of the slightly curved undulating triangular area, hav- 
ing its base on the Ohio river between Garrett's Landing, in Trimble 
county, and the eastern limits of Mason county, with its apex curv- 
ing a little west of south, to the Turkey Neck Bend of the Cum- 
berland river, embraces the range of the axis of the great blue lime- 
stone in Kentucky. This consists of thin beds of bluish grey sub- 
crystalline limestones usually varying in thickness from a few inches 
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to eight or ten ingheB or one foot, interstratified with fat marls and 

marly limestones, which predominate towards the base of the forma* 
tion, over the more solid beds of limestone. 

The chemical analysis of the ordinary blue limestone gave: 

Specific gravity, 2.680 

Lime, 63.68 

Magnesia, 0.50 

Alumina and peroxide of iron, - - 1.80 

Carbonic acid, 42.30 

Phosphoric acid, 0.12 

Insoluble earthy matter, 1.30 

Moisture, 0.30 

Loss, 0.10 



100.00 



Towards the upper part of this formation, about seventy (70) feet 
below the four-foot banded earth magnesian limestone of the preceding 
group, there occurs, on Com creek, in Trimble county, a peculiar vari- 
ety of the shell limestone analyzed by Dr. Peter — ^see No. 164 of his 
Report 

This is the purest variety of limestone found in the formation, and 
is capable of receiving a good polish. On account of the large amount 
of calcareous spar which cements the shells and corals of which it is 
made up, and fills their interstices, it has nearly as white an appearance 
on the drove surface as white marble, and makes a very handsome 
wall; when worked up and polished it makes beautiful mantle-pieces 
and table-tops. Interposed between this formation and the four-foot 
banded rock occur dark grey earthy limestones, easily disintegrating 
by exposure. Some of these have hydraulic properties. 

Extensive forests, composed almost entirely of Beech, may be con- 
sidered indicative of this formation; interspersed with these are found 
Sugar-tree, Buck-eye, Linn, White Ash, Black Walnut, Poplar, and 
Coffee-nut, Gymnodadus canadensis, and not unfirequently fine Black 
Locusts. 

The water in this formation is strongly impregnated with carbonate 
of lime, and is, sometimes, slightly turbid, fi*om finely suspended 
partides of clayey matter, derived from the argillaceous marly beds 
over and through which it flows. 
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Dr. Peter's analysis, No. 27, shows the chemical composition of a 
virgin limestone soil from Fayette county; and No. 28 that of a soil 
from the same tract of land, that had long been in cultivation. His 
remarks following the analysis of No. 28 give his views of the cause 
of the fertility of this celebrated blue limestone soil. By comparing 
these two analyses it will be perceived, that by cultivation it has lost 
notable quantities of some essential ingredients of its fertility, which 
have been removed in different crops harvested and carried off the 
ground, viz: 2.02 organic matter, 0.11 of phosphate of lime, 0.066 
potash ; but we remark, at the same time, that there has been a gain 
from the argillo-calcareous sub-soil, by turning this up with a plough, 
of 0.036 of carbonate of lime, 0.127 of carbonate of magnesia, 1.224 
of oxyde of iron and manganese, and 0.347 of alumina. This com- 
parative chemical analysis gives, therefore, not only precise informa- 
tion necessary for the farmer to judge of the ingredients which his 
land has lost by cultivation, but also the exact proportion of these in- 
gredients required to be added to restore it to its former fertility; it 
shows, also, how long this soil may be kept in cultivation without ex- 
hausting it of alkalies and salts which are essential to its fertility, 
and some of the great objects to be attained by deep sub-soil- 
ing. For other important practical remarks connected with this sub- 
ject I beg to refer you to Dr. Peter's Report 

So characteristic are the agricultural peculiarities stamped upon the 
surface of every county within the range of this geological formation, 
that it has given rise to that generally recognized division of the State 
known as the ''Blue Grass''' country of Kentucky, justiy celebrated 
for its fertility and consequent wealth. The unbroken tracts lying to- 
wards the heads of the streams rising in this formation, are indeed the 
"Garden Spot" of the State. We even hear the inhabitants of this 
part of Kentucky frequently styled "Blue Grass Men^^ in contra- 
distinction to the "Mountain Men^'' residents of the adjacent hilly 
and mountainous country lying between its eastern confines and the 
Virginia line. 

This part of Kentucky is not less remarkable in the annals of the 
Palaeontologist for the rich store which it supplies of extinct forms of 
shells, encrinites, trilobites, and corals, forming an endless study of re- 
search and unique cabinets of wonderful perfection. So prolific, in- 
deed, is the blue limestone, in fossil remains, that continuous beds 
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may be traced in which the imbedded shells and corals are so closely**'/, 
cemented that it would be difficult to place iiie finger on a spot with- ' 
oQt touching some of these organic relics. The contemplation of these 
must fill the mind of the observer with the profoundest reflections. 
Here is spread before his eyes more than five hundred (500) feet of 
solid rock^ deposited at the bottom of a primeval ocean far more an- 
cient than the coal formation that furnishes our fossil fuel; the age of 
which can, in fact, be traced back through nine vast geological formar 
tions, each many hundred feet in thickness, each the 'sepulchre of my- 
riads of extinct races, that peopled this earth in succession, from the 
most highly organized human being down to the simplest marine life, 
forming the most elaborate history of the complicated phases of the 
earth^s transmutations, and its physical progress; capable of being 
dissected and unfolded, so as to reveal to the science of geology the 
laws which operated to produce, in succession, the hidden stores of 
mineral wealth essential to civilized man, and lend the key by which 
he may unlock the treasure concealed beneath thousands of feet of 
rocky strata, and develope the means whereby these may be reached 
with the least labor and expense, to administer to the comfort and ad- 
vancement of the human race. 

In the fossiliferous strata of the blue limestone of Kentucky we be- 
hold, indeed, one of the oldest and deepest-seated of the stratified sedi- 
mentary formations, over which many miles of sedimentary particles 
subsided, during a long cycle of geological events; yet here, in the 
heart of Kentucky, do we find it reaching the surface, filled with exu- 
via of the earliest organized marine existences, whose elements now 
contribute, in connection with the mineral matter of which it is com- 
posed, to eliminate a soil, fertile and prolific, on which now waves the 
luxuriant harvests of an enterprising people, citizens of a great repub- 
lic, happy in the advantages which surround them, happy in the repose 
which they enjoy, remote from the strife which now rocks Europe to 
its foundation, and immolates, by thousands, its human victims on the 
shrine of ambition, for the aggrandizement of its selfish rulers. 
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REMARKS ON THE ORIGIN OF MILK-6ICKNESB. 

During the progress of the field-work a qualitatiye chemioal examina- 
tion was made, at the fountain head, of the principal chemical constit- 
uents of forty (40) dififerent minered waters, springs, and well water, 
to most of which medical or deleterious effects were attributed. 

One of the principal objects which I had in view in carrying out tiiis 
iuTestigation was to ascertain whether that local and mysterious dis- 
ease, known as the ^^Milk-sicknesSj^'' originated from poisonous mineral 
substances, held in solution in the waters of the country; since some 
western physicians have attributed this disease to arsenic introduced 
through the medium of well or spring water, and deriyed from beds of 
arsenical pyrites, I had especial reference to this metal in these chem- 
ical investigations. 

During the last summer I have had opportunities of testing some of 
the most suspicious waters in milk-sick regions, though not in their 
most concentrated forms, in consequence of the continued succession 
of rains. 

So &r as these investigations, and those of the summer of 1854, 
have yet been carried, in testing the unconcentrated waters, I find no 
eonfirmation of the disease originating fix)m the presence of anenic, or 
indeed of any of the other poisonous metals, such as lead, antimony, 
copper, or zinc; since sulphuretted hydrogen, passed to saturation 
through the unconcentrated waters, has failed to precipitate any of 
these metals, as sulphurets, which is considered one of the most deli- 
cate tests that can be resorted to. 

I have, however, almost invariably found astringent salts, viz: the 
double sulphates of alumina and iron, and not unfrequently,. chloride 
of magnesium — the former being derived from pyritiferous shales, the 
latter, in part, from silico-magnesian earths. Though it is doubtful 
whether these ingredients, held in solution in water, can be the origin 
or sole cause of the disease, yet it is highly probable that they tend to 
aggravate the complaint, and very likely bring it to a crisis, since the 
whole symptoms of the disorder bespeak a disease of astringency or 
torpidity of the secreting functions, and it is well known that the car- 
cases of cattle known to have died of this complaint, are frequently 
found in the neighborhood of springs, and oozings from clay-licks, con- 
taining these astringent salts. 
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Safficient evidence has been disclosed, in the last two seasons, to es- 
tablish the fact that the disease is intimately connected with the geolog- 
ical formation. 

All my observations tend to the conclusion, that wherever the dis- 
ease is prevalent, pyritiferous shales or clays are in the immediate vi- 
cinity, pro iucing by oxidation sulphate of alumina or the double sul- 
phate of alumina and iron. These pyritiferous shales are not^ how- 
ever, confined to one geological formation; they are sometimes refera- 
ble to the age of the quaternary formation, sometimes to the coal 
measures, sometimes to the black lingula shales of Devonian date, 
and even to the blue limestone formation. It is highly probable, too, 
that such pyritiferous shales may give rise to a species of vegetation 
producing astringent leaves or fruits, since it is an established fact in 
v^etable chemistry, that soluble saline substances will enter into the 
circulation of the plant, and may be found crystalized in the cells of 
its organization. Or these astringent salts may effloresce in certain 
conditions of the atmosphere, which may either creep up or otherwise 
settle extraneously on vegetation itself, or on the surface of the ground, 
afler the manner of common salt in the neighborhood of brine springs 
and salt wells. I find, too, an opinion very prevalent in milk-sick 
regions, that, at certain times, white incrustations can be observed, 
both on the ground and on the leaves of the grass and other plants. 

As this is a subject of vital impoilance to the inhabitants of the 
western country, it will be necessary for me to enlarge somewhat upon 
the views advanced in a previous communication in connection with 
this subject, particularly in multiplying my arguments to prove that 
the arsenic theory of the origin of the disease is untenable. 

In poisoning with arsenic, in place of obstinate constipation, which 
is one of the prominent symptoms in milk-sickness, there is, usually, 
the very opposite effect produced on the bowels. Again, when arsenic 
is taken as a medicine for any length of time, it often produces 
dropsy in the limbs; and, though Christison doubts the power of the 
system to habituate itself to this poison, there are some reasons for 
believing that arsenic may be taken daily, in two grain doses, habitu- 
ally, without producing any serious ailment until discontinued; and 
may, perhaps, even impart what some nations consider a fine complex- 
ion to the skin, and improve the wind for ascending mountains; which 
is the very opposite effect to that of milk-sickness; for both animals 
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and men^ who have contracted this disorder, are utterly incapable of 
exertion — the least exercise causing a trembling and complete prostra- 
tion of the muscular system. 

Reflecting on the general presence of iron pyrites through the milk- 
sick districts, and at the same time on the chemical affinities exer- 
cised by this mineral, it has occurred to me, as by no means improbar 
ble, that where a large amount of this sulphuret of iron is disseminat- 
ed in a soil or adjacent clay bank, the powerful deoxidizing effect 
which it may exert while both its elements pass, on the one hand, into 
sulphuric acid, on the other, first into the state of protoxide and then 
into peroxide, that the lower strata of the atmosphere must certainly 
be robbed of a considerable portion of its oxygen. Now catUe, con- 
tinually browsing with their nostrils close to the ground, may, in the 
neighborhood of pyritiferous earths, either as soils or clay banks, where 
they resort to lick, breathe an atmosphere deficient in the normal 
amount of oxygen. If so, the blood could not be properly arterial- 
ized. It would then lack the necessary quantity of red globules in 
the arteries; the carbonate of the protoxide in the venous blood, re- 
turning to the heai*t and lungs, would not be relieved of its carbonic 
acid, nor from the deleterious, deoxidizing influence of the retained 
protoxide of iron, all of which causes must necessarily contribute to 
stagnate the healthy circulation of the blood ; feebleness and torpidity 
of the secretions would thereby necessarily ensue. If, in addition to 
this iiorlnd reaction already established, astringent substances were 
introduced by the food into the stomach, or through the intervention 
of water or clay licks — a thing highly probable — in such situations; 
since a natural instinct draws animals inhabiting an extensive conti- 
nent to resort to licks, especially when they feel indisposed. We have 
here, as heretofore remarked, a cause contributing greatly to aggravate 
the already deranged secreting organisms, and ample causes to explain 
the peculiar symptoms of the disease. 

The known deleterious influence on vegetation of both sulphuret 
of iron and sulphate of the protoxide of iron therefrom originating, 
might, at first view, appear inconsistent with the fact that milk-sick- 
ness is often prevalent in tracts of rich land; but when we reflect that 
these pyritiferous beds are quite local in their position, and often ac- 
companied with marly shales, destitute of iron pyrites producing a fur- 
tile soil, and that the injurious eU'ect of the above minerals only lasts 
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daring the progress of the oxidation of their elements; while gypsum, 
a very fertilizing compound, is always the result of the introduction 
of sulphuric acid or soluble sulphates into a calcareous soil, whether it 
be by natural or artificial means; as this is ultimately the result of 
the peroxidation of sulphur, we see at once how we may have, in the 
immediate neighborhood, fertile lands. This fact may also explain the 
very local character of the disease, as well as its disappearance after 
cultiyation and a thorough exposure of the soil to the free action of 
the atmosphere. So consistent does this chemical and physiological 
reasoning appear, with facts derived &om the chemical investigations 
already instituted, that very little doubt remains in my mind of its 
being the true explanation of the cause of this mysterious disease, 
which has so long baffled the observations of both medical men and 
residents of milk-sick districts. 

I believe, moreover, that soils impr^nated with astringent salts are 
congenial to plants yielding astringent principles. At all events, oaks 
—especially the Spanish oak, which produces a very large acorn — pre- 
vails to a great extent in some milk-sick regions; and it is a very gen- 
eral belief, amongst farmers living in nulk-sick regions, that the dis- 
ease is more common where there is an abundant mast. 

One of the most prominent and characteristic symptoms of the dis- 
ease is the peculiar odor of the breath. This is, undoubtedly, the con- 
sequence of the total suppression of the secretion of the gastric juice, 
consequent on the constricted condition of the vessels which secrete 
this fluid, and the deranged circulation. All aliment which may hap- 
pen to be in the stomach at the time undergoes, consequently, the or- 
dinary fermentation which the same substances would undergo out of 
the stomach, subject to the same temperature. 

If it be true, as asserted by some, that milk-sickness may originate 
without the intervention of milk, butter, or beef, then, I believe, that 
such cases must be caused either by the astringent effects of the wa- 
ters of ttie locality, or by breathing a partially deoxidized atmosphere, 
or by the combined influence of both causes. As many of my read- 
ers may not have seen my remarks reported on the 29th May, 1855, 
I here subjoin, with one additional remark, what is there stated in re- 
gard to the treatment of this stubborn disease: 

^^opious draughts of castor oil, or, in its absence, sweet oil, should 

be freely given, repeated even if r^ected by the stomach, and, if pos*- 

14 
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sible, until it acts on the bowels, followed by the administration of sul- 
phur and charcoal. If locality permit, sulphuretted saline waters will 
be found highly beneficial. Judging from the symptoms of the dis- 
ease warm baths will be an important auxiliary. For animals, oils, sul- 
phur, charcoal, and green salted com, will be found most likely to re- 
lieve. Petroleum, seneea, or rock oil is said to be a very efficient 
remedy." 

In this connection I would recommend, where practicable, the free 
application of caustic lime to all such land, i. e. land containing acid 
sulphates of alumina and protoxide of iron. as a counter actor of the 
unhealthy influences in milk-sick districts; and as an important means 
of hastening the removal of the deleterious efifects of these salts. It 
would not only &cilitate the oxidation of the sulphur, by its catalytic 
affinity for sulphuric acid, but it would neutralize and remove this acid 
as fast as it was formed in the soil, and thus give rise to the formation 
of gypsum, which would not only greatly improve the fertility of the 
land, but it would, at the same time, purify the atmosphere of a re- 
dundant quantity of carbonic acid which would be apt to occur in a 
partially deoxidized atmosphere, and which is, moreover, apt to be gen- 
erated wherever there is a rapid decomposition of vegetable matter, in 
hot and humid situations, and especially in confined valleys, where 
there are obstructions to the free circulation of air. 

Such confined valleys are very likely to occur where shaly rocks 
are abundant, as these are easily gullied out by the action of air and 
water. 

DETAILED GEOLOGICO-TOPOGRAPHICAL SURVEY OF UNION AND PART OF CRITTEN- 
DEN COUNTIES. 

The limited appropriation has only enabled me to commence the de- 
tailed work of the geological survey, and extend it over a comparative- 
ly circumscribed district. 

At the very outset difficulties of a very serious nature presented 
themselves in carrying out this part of the work. 

As the State of Kentucky was settied previous to the adoption, by 
the general government, of the rectilineal surveys now instituted, no 
systematic connected land surveys were ever extended over this State. 
Indeed, it is a fact well known to the citizens of Kentucky, that in 
most instances each settier made an independent sur\'ey of the tract of 
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land he intended to occupy, according to his own notion or fancy — the 
lines being run by a surveyor engaged by himself, and who worked 
independently of his neighbor's survey. Hence we find, as might be 
anticipated, an almost total absence of correct geographical data in the 
maps -of Kentucky. In many instances some of the principid streams 
of a county are eight or ten miles out of their true relative position, 
and of course the whole geography of the county is proportionably 
distorted. Besides, the existing maps are on much too small a scale 
to be serviceable for the purposes of the geologist 

Such being the actual condition of the maps of the various counties 
of this State, it became at once apparent that there was no possibility 
of laying down the detailed geology of the country with any degree 
of accuracy, without first mapping the country correctly. 

How was this to be accomplished, and where was I to begin ? These 
were grave and important questions. 

My desire and first intention was to adopt, if possible, a system of 
triangulatiou and base lines, in connection with the desired lines of lev- 
^8, that might serve as a ground work for defining the main ridges 
that embraced the great geological features of the country, that being 
the most accurate method of supplying the deficiencies of the present 
maps, and, at the same time, correcting the egregious errors in the po- 
sition of streams, roads, plantations, &c., which, if permitted to serve 
as ground work for geological calculations, would inevitably lead to 
the most erroneous inferences. 

When the district was selected for the commencement of the opera- 
tions of the Topographical Assistant, and a preliminary examination 
had been made, it became then apparent that though there were, prob- 
ably, a sufficient number of elevated commanding positions, from 
which to take bearings, that the density of the primitive forest, in ob- 
structing the view firom one station to the other, presented, at the pres- 
ent time, difficulties that must involve an expense quite incompatible 
with the means at my disposal, over at least a large portion of the 
tract to be mapped. 

It became then a question, what description of survey could be best 
substituted and accomplish the desired object ? 

A regular system of rectilineal surveys, by townships, sections, and 
quarter sections, could not be adopted without the meridians and base 
lines to start fix)m, which would require an outlay, at the first, of five 
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dollars per milei besides the subsequent division of the townships into 
miles square sections; that would require the measurement of sixty 
miles in every township, and additional travel of sixty more miles, mak- 
ing, in all, one hundred and twenty miles of tiaveU sixty of which have 
to be measured; this would amount, in the whde, to five times as many 
lines as would be required for laying down and correcting the topogra- 
phy of the country with sufficient accuracy for our purpose, and these 
regular section lines would not always be in the best position for defin- 
ing geological boundaries. 

It was finally, therefore, decided to adopt a system of traverse sur^ 
veying by compass, chain, and level, with occasional measurement of 
base lines, chiefly conforming with the contour of the country, a,nd 
the determination of conspicuous distant objects by angles of observa- 
tion with transit theodolite, whenever the &oe of the countiy permit- 
ted, to connect such objects with the traverse lines; and by this means 
finally cover all that portion of the country, where the gedogical fea- 
tures required to be laid down, by a system of lines and triangles that 
could hereafter, where the forest was cleared away, be connected, if de- 
sired, witii a system of regular trigonometrical surveys, and which, in 
the meantime, would afibrd the geological data required for the guid- 
ance of the geologist 

Some point on the Ohio river was evidently the proper position fix)m 
which to start such a survey, it being the best — perhaps the only de- 
fined geographical boundary of the State — fi'om the fact of its having 
been delineated from the surveys made in Illinois, Indiana, and Ohio 
by the United States. 

The coal district of Union county lying on the Ohio river is the 
region where the detailed geodetic survey has been commenced; that 
being the district of country where the Lower Coal Measures reach 
the Ohio river, and abut against the sub-carboniferous limestones of 
Crittenden county ; and where, in a given number of square miles, a 
greater variety of geological phenomena present themselves than in any 
portion of the State which I had, up to the time of the commencement 
of the detailed survey, visited in my general reconnoissanoe of the 
State. 

The means at my disposal only permitted me to engage the services 
of a single corps in the prosecution of this work, and that corps could 
ifoiy be retained in the field during a limited portion of the season. 
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This^ of course, did not admit of extensive operations. Nevertheless, 
the eneigy, industry, and dispatch which Mr. Sidney S. Lyon, the 
Topographical Assistant, brought to bear on this part of his duty, enik 
hies me to lay before you geologico-topographicaJ maps of a much 
larger district of oountiy than I at first anticipated. 

No less than five hundred square nules have been covered by the 
geodetic survey in that space of time, embracing the whole of Union 
county and part of Crittenden. 

This survey includes, not only the actual measurements by chain 
and compass, but the levels carried over the most prominent geological 
and geographical features; whereby, not only the streams have been 
correctly laid down, but nearly all the thorough&res ; and the maixi 
ridges, and even many of the subordinate ridges, have been meandered; 
all the roads drafted, and, in fact, every farm house placed in its proper 
position, except in a few instances, where they were situated tar in 
levd bottoms, beyond the view of the traverse lines circumscribing the 
upland and defining the boundaries of the bottom lands. 

The whole of this has hem plotted on a large map, on a scale of 
3.8016 inches to the mile, and is now being reduced to a convenient 
size, viz: ,0^00 of a mile, equal to 1.2672 of an inch to the mile. 

These maps not only supply the geodetic features whereby to estab- 
lish the true comparative position of wy geological formation, ai»d de^ 
lineate its dip and strike and physical outline, but they fiimish, at ike 
same time, geographical information to every settler, t^ value of wbioh 
can hardly be reidized until the maps are closely inspected by those 
well acquainted with the oountry, and compared with the previously 
existing maps. An illustrntion will bring this more clearly home to 
my readers: If the position of Cypress creek, in Union county, be 
examined on the best maps hitherto extant of that country, it will be 
found to be at least nine miles out of Ha true position, flowing, as it 
is represented on the newest existing maps, three or four miles east of 
the Caseyville and Morganfield road, with a general bearing north and 
south, and about fourteen miles from the nearest point on the Ohio 
river, beiow Shawneetown; whereas, it drains the country entirely west 
of the Morganfield road, for the greater part of its length, forming a 
long sweep to the west, and extending to within three miles of the 
Ohio river ai the westerly part of the curve. Yet this is the main 
stream, and the prmcipal geographical feature to which all the topo^^a- 
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phy of the country necessarily conforms; consequently the whole 
geography of the country is completely reversed. Lost creek is equal- 
ly false. 

These are no solitary instances of such flagrant errors in the geogra- 
phy (rf the country; very many of the counties are as incorrectly 
represented in their topography, as the instance here cited. 

The necessity of a combined system of geologico-topographical sur- 
veying is thus clearly manifest. 

Unless the dip and strike lines of the geological formations can 
be accurately platted, and the horizontal distance from these lines can 
be measured with great precision, it is impossible to make any reliable 
calculations as to the identity of beds, or estimate the relative thick- 
ness of the intervening measures. 

It is data of this kind which gives the chief practical value to geo- 
logical details. 

The calculations forming the bases for the construction of the geolog- 
ical sections of this report, showing the superposition of the beds of 
coal of Union county, and the exact thickness of the intervening meas- 
ures, have been derived mainly from measurements on the geologico- 
topographical map thus constructed. 

Every citizen of Kentucky will be able to appreciate the valuable 
information they convey. I only regret that the means placed at my 
disposal did not enable me to extend these detailed surveys over a 
greater number of counties. 

The cost of such a survey will be from four to six dollars a square 
mile, depending on the nature of the country, its accessibility, and 
the complexity of its geology. A county of five hundred square 
miles can be surveyed on this plan for about two thousand to two 
thousand five hundred dollars. 

In my opinion the geographical information obtained would alone 
justify this outlay, independent of the geological sun^ey therein em- 
braced; and it is to be obser\'ed that the above amount includes 
not only the topography but numerous lines of levels, geodetic 
and geological observations ; but it does not include the drafting of 
the maps, which will cost from one hundred and eighty to two hundred 
dollars more. 

To define merely the boundaries of geological formations it would 
not be neccssiry to extend these detailed topogniphical surveys over 
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the entire State. An area of about ten thousand square miles would 
probably comprise the district required for accomplishing that object 

The government surveys in Louisiana, where there is a good deal 
of tangled, swampy ground, is nine dollars per square mile, as well as 
in the wet parts of Arkansas ; but this is considered hardly sufficient 
to remunerate the surveyor, and it is proposed by the Commissioner 
of the United States Land Office to increase it to eighteen dollars per 
square mile. Where there is prairie and wood-land together the av- 
erage cost of land surveys, in all the States together, is twelve dollars 
and fifty cents per square mile — rising as high as twenty dollars per 
square mile in difficult situations. 

The trigonometrical surveys carried on by the office of the Coast 
Survey, where the country is unobstructed by forests, and where large 
bodies of water admit of extended ob^rvation, cost twenty-two dol- 
lars and fifty cents per square mile, with the topographical drawings, 
and twenty dollars and twelve cents without the drawings. The to- 
pography alone, without primary triangulation, detailed triangulation, 
and astronomical observations, costs six dollars and eighty cents per 
square mile. 

In order to be able to lay oflf the map into squares, for the purpose 
of reduction and transfer, the Topographical Assistant has carried the 
township and section lines of the adjacent counties of Hardin and Gal- 
latin, in Illinois, and Posey county, in Indiana, over into Union coun- 
ty, which form the basis of a system of rectilineal net-work, covering 
the country, and dividing it, at the same time, into provisional square 
miles. These, when systematically numbered, form a very convenient 
method of reference and geological designation. As it happens one 
of the north and south township lines passes through Uniontown; this 
has been adopted as a meridian, from which to designate the adjoining 
townships east and west from that meridian ; while an east and west 
township line, passing by the mouth of Highland creek, has been se- 
lected as a base line, which throws the body of the townships south of 
this base line. This base line, when produced, would divide the State 
centrally. 

The part of Kentucky selected for the commencement of the de- 
tailed geologico-topographical survey presents probably not only the 
greatest number of seams of coal in a short distance, but some of the 
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most remarkable disturbances of the original arrangement of the beds 
to be found in the whole western country. 

The principal axis of this disturbance is to be found in the bed of 
the Ohio river, neariy opposite Shawneetown. Here the lower coaJs 
and conglomerate are tilted, at very high angles — in some places near- 
ly into a vertical position. The strike line of this great up-cast ap- 
pears to be at first neariy coincident with the Ohio river, whence it 
bears off east north-east, by the ^^Foot Prinf^ locality and the Bald 
Knob, toward the chalybeate and sulphur springs, five miles south-east 
of Morganfield. On either side of this up-lift, in the immediate val- 
ley of the Ohio, there are immense depressions and elevations of the 
strata, which carry the Lower Coal Measures of Union county, Ken- 
tucky, and Gallatin county in Illinois, aruptly up to the extent of at 
least one thousand feet l{ is part of the same disturbance which 
causes the Goal Measures immediately under the Anvil Rock to disap- 
pear suddenly beneath the valley of Hines creek, and imparts to the 
Goal Measures cropping out, on the east side of the Saline, a few miles 
above its mouth, that long north-easteriy slope, which extends to the 
Ohio bottom and the base of Gold Hill, where we find the main axis 
of Gold Hill continued into Gallatin county, Illinois. 

It is this same disturbance which has wrinkled and folded the Goal 
Measures, and raised them into swells, conforming, in a great measure, 
to the main ridges of Union county, and given to the rocks flanking 
the Bald Hill range that southwardly dip, forming an obtuse angle with 
the north-easterly dip of the Coal Measures l3ring south of Hines creek, 
in consequence of the curved form of the strike line between the two 
localities. 



CHAPTER II. 

In this division of the Report is embraced a record of local obser- 
servations in individual counties, intended for neighborhood reference, 
and for further illustration of the subjects treated of in general terms 
in the preceding pages. 

The counties will be classified according to the geological forma- 
tion to which they belong, both for the sake of brevity and sys- 
tem. 

LOCAL OBSERVATIONS 

In the Quaternary Formation of McCrackeriy BaUard^ Hickman, 
Graves J FultoUy and a great part of Calloway cmd Marshall coun- 
ties. 

In the absence of solid beds of freestone and limestone for construc- 
lions in the Quaternary Formation a substitute is found in the so-call- 
ed '^ Cement Eocky^^ which has been formed, or is forming, by the infil- 
tration of chalybeate waters through the gravel, which underlies the 
fine loams and marls of this region^ cementing it into a ferruginous 
conglomerate, which can be used for under-pinning, walling up wells, 
and similar purposes. Near the mouth of Clark's river, in McCrack- 
en county, it occurs in considerable quantity, and can be observed in 
process of formation. Near Ballard's Ford there are also immense 
masses of the same kind of rock. Other localities, where this ferru- 
ginous conglomerate has been observed, are Robb's Mill, Kc nton's 
Farm, on Perkins' creek, five and a half miles firom Paducah, in the 
county of McCracken. At the first of these localities there are, how- 
ever, solid ledges of hard ferruginous and quartzose sandstone in the 
high ground south-east of Mr. Robb's house, which probably belong 
to the age of the millstone grit series. 

At the Iron Banks, above Columbus; near Mills' Point; in the 
blufis near David Unsel's ; in the neighborhood of Fort Jefferson, in 
Ballard county, heavy masses of the same material exist; also along 
the waters of Clark's river, both in McCracken and Marshall counties; 
on the waters of Mohan's creek, north-west of Graves county; on the 
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waters of May field creek, in the northern part of the same county , 
and the southern part of McCracken. 

Calcareous waters, filtering through the quaternary sands, loams, and 
marls, have sometimes cemented these for limited spaces into a tolerably 
hard material; for instance, at the Iron Banks, above Columbus, and 
in the bluffs about Hickman, in Fulton county ; on the waters of Lit- 
tle Mayfield, in Graves county ; but these rock are not generally to 
be relied upon as substantial building stones. 

At Boyd^s, one and a half miles west of Paducah, limestone is said 
to occur, and sandstone is found at Baer^s place. On Big Cypress there 
are solid ledges of hard limestone belonging to the Sub-carboniferous 
Formation. In the bed of the Mississippi, nearly opposite Fort Jef- 
ferson, there is said to be solid rock, not^ however, exposed above low 
water. The most rocky part of Jackson Purchase borders on the Ten- 
nessee line, in Calloway county, where both the limestone and chert 
of the iron district of the sub-ciurboniferous group are exposed in con- 
spicuous benches. 

These localities are, however, exceptions to the general difiusion of 
incoherent earthy deposits through these south-western counties of 
Kentucky. 

In digging wells in Graves, Marshall, and Hickman counties water 
is sometimes obtained above or on a level with the gravel bed, and 
sometimes only after passing through or into a white sand, reached at 
the depth of eighty to ninety feet beneath the general surface of the 
uplands. 

Waters impregnated with oxyde of iron, of the same nature as 
those which cement the gravel beds into ferruginous conglomerate, ap- 
pear occasionally in the form of chalybeate springs, issuing beneath 
the level of the gravel bed. One of the most interesting and strong- 
est of these, which I have had occasion to test, occurs in the banks of 
Massac creek, on the property of Mr. Robb, in McCracken county. 

The protoxide of iron, when existing in natural waters, in combina- 
tion with carbonic acid, is very rapidly peroxidated and deposited from 
its state of solution, and, in general, chemicid re-agents only detect its 
presence by a feeble reaction, even when the water is tested at the 
fountain head, so that, when free Irom the sulphate of the protoxide of 
iron, the blackening (reducing) effect, on the addition of nitrate of 
silver, and a drop or two of ammonia, is seldom distinctl v visible. Not 
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80, however, with this chalybeate water of Massac creek; though it 
produces no distinct precipitate with nitrate of baryta, proving the ab- 
sence of any notable quantity of sulphate of the protoxide of iron, it is 
instantly blackened by the application of a drop or two of nitrate of 
silver and ammonia, demonstrating its powerful deoxidizing properties 
from the presence of a much larger quantity than usual of hi-carhorh 
ale of the protoxide of iron. Such chalybeate waters have, according 
to my experience, much more decided medicinal effects than those 
which indicate little or no deoxidizing power with the same re-agents, 
in the absence of sulphate of the protoxide of iron. 

I not only find a difference between the extremes of these natural 
chalybeate waters, but a decided gradation in their deoxidizing powers. 
The ^Robb spring contains, besides chloride of alkali, (probably chlo- 
ride of sodium,) some chloride of magnesium, and less bi-carbonate of 
lime and magnesia than is usually found in ordinary spring water. It 
has an acid reaction on litmus paper at the fountain head ; but J be- 
lieve, if boiled down until all the carbonic acid was expelled, it would 
probably have an alkaline effect from the presence of carbonate of al- 
kali ; this, however, I have as yet had no opportunity of verifying by 
experiment 

Immediately around this spring there is a luxuriant growth of Birch 
trees, larger and more numerous than I recollect to have noticed else* 
where in the district. 

This spring is worthy of a minute chemical quantitative analysis, for 
I believe it will be found to have very beneficial effects both as an anti- 
periodic, tonic, antiseptic, and, at the same time, slightly aperient^ ex- 
cellent in intermittents, debility, and feeble digestion. To make a sat- 
isfactory quantitative analysis of this water it would require a special vis- 
it of the chemist to the spring, where both the carbonic acid and protox- 
ide of iron should be fixed at the fountain head before transportation*to 
the laboratory. In boring for water at Mr. Robb*s, a white silicious 
clay was passed through at forty feet, overlaid by yellow sand, just 
before reaching the water. 

An insight is obtained into the succession and thickness of the qua- 
ternary deposits of Ballard county from the materials passed through 
in digging wells, which are usually as follows: 
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Feei, Inehet. 
No. 1. Soil, 4to 6 

No. 2. Subsoil, yellowish clay, 2 

No. 3. Dark stiff clay, with black seams, • - - . - 12 

No. 4. Gravel, 20 to 12 

No. 5. Land generally yellow; getting whiter in the descent; 
and occasionally cemented into solid masses; some 

times 120 

No. 6. Sometimes (in one fourth of the wells) a white clay 
like that desciibed as occurring at the so called 
"ckcUk banks," on the Mississippi, ... 4 

160 6 

When water is not obtained after penetrating bed No. 3, it is gener- 
ally necessary to sink to the white sand and clay. The white day 
occurs where the land is broken; seldom, if ever, when the country is 
level. Logs, leaves, and other remains of timber occur 100 feet be- 
low the surface of tihe highest ground in bed No. 6 of the preceding 
section. The lignite and brown coal found in the blufis of Fort Jef- 
ferson, and probably also elsewhere in the Jackson Purchase, occur in 
the same bed. No. 6, at an elevation of from 30 to 50 feet above high 
water of the Mississippi river. At some localities I have found whole 
logs, retaining the form and structure of the original wood, completely 
converted into black lignite and jet> hard enough to ring under the 
hammer. See Dr. Peter's Report, No. 3, for an analysis of one varie- 
ty of this lignite. 

Another variety analysed in my laboratory yielded^ 

Specific gravity, 1.201 

Total volatile matter, 63.0 

Coke, 47.0 

100.0 

Moisture, 30.0 

Volatile combustible matter, 23.0 

Fixed carbon, 40.0 

Ashes, (flesh color,) 7.0 

100.0 

Immediately opposite the "Iron Banks" the Mississippi is 96 feet 
deep; the waters sweeping along the base of the quaternaiy deposits 
with immense velocity ; the consequence is, that the incoherent beds 
at the base are rapidly undermined, and every now and then extensive 
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elides of the entire bank occur, precipitating immense masses into the 
abyss beneath. (See plate No. 2.) In the Spring of 1847 seven 
acres were thus carried away. This afforded a favorable opportunity 
of inspecting the section of these quaternary earths given in the pre- 
ceding chapter^ except at the base, which is covered by the talus; these 
aie, however, exposed to view at the "Chalk Banks" at the next bend 
bdow. The piano of deposition of the deposits is rather irregular, and 
sometimes abrupt, giving the appearance of a strong dip of 8° to 10"^. 
The deep cut of the Mobile, Mississippi, and Ohio Railroad has ex- 
posed from 15 to 20 feet of the fine silicious marl of which an analy- 
sis is given in the first chapter; but the hill through which the road 
passes appears to be composed of the upper beds which have slid from 
an original higher level, as it contains the same species of land and 
ficsh water shells enumerated as occurring in bed No. 3 of the section 
at the Iron Banks, overlying the homstone gravel at an elevation of 
from 120 to 160 feet above low water of the Mississippi. 

In Ballard county a mixture of the poorer soils and sub-soil, Nos. 1 
and 2 of the section, supporting a growth of briars, appears to be bet- 
ter adapted for the use of the brick maker than the tenaceous clays at 
the base of the section, which contain too large a porportion of alumina 
to be worked without admixture of other earths. 

When in Fulton county I visited the extreme south-western portion 
of the county, lying adjacent to the Mississippi, on the borders of 
Bed-Foot lake, immediately opposite to New Madrid, in Missouri, the 
well known centre of action of the earthquake of 1811, being 
deorous of ascertaining the extent and nature of the disturbances 
and changes of level which could be traced on the surface of the coun- 
try in Kentucky. 

It appears that previous to the earthquake in question lleel-Foot 
lake had no existence. It was formed immediately succeeding the ca- 
tastrophe, by the formation of a ^^sand-blow^^ near the mouth of the 
then existing Reel-Foot creek, which, being thereby dammed off, spread 
its waters over the adjacent low grounds, forming an extensive lake, 
and deadening all tlie timber then growing in the bottom of Reel-Foot 
creek. The deflected waters henceforth turned their course to the 
south, and emptied into Obion river. Plate No. 5 represents a view 
of a portion of this lake; its surface covered to a great extent with 
Water Lillies. In the shallow places dead Cypress timbers stand in 
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clusters that obstract the view; theur trankB blackened and partly con* 
sumed by the hunter's fire, which, in a dry time and during high winda^ 
is wafted firom the adjacent high grass, on the shore, in spite of the 
water barrier, to the highly combustible resinous timber. 

At the Narrows this lake is three quarters of a mile wide. Its precise 
length I have not been able, to ascertedn, but it is probably about sev* 
enteen miles. Some individuals estimate its length at fifty miles; but 
they probably include in this also Obion lake. Its greatest depth is 
given at twenty feet, and its greatest width about two miles and a 
half. 

Sketch Na 6 repi'esents a distant view of part of this lake near the 
boundary between Kentucky and Tennessee. Its course can be trac- 
ed, where its waters cannot be seen, by the tops of the dead timber. 
The country was, doubtless, wet and marshy before the great earth- 
quake; but the great body of this lake was formed by that catas- 
trophe. 

It is a great resort for all kinds of water fowl, lizards, snakes,*^ and 
musquitoes, and it affords a variety of excellent fish, a few Unios and 
Paludinas. On the borders of the lake is a very luxuriant growth of 
wild grass, known to the inhabitants under the name of ^^Oame Grass^'' 
which dries into a nutritive hay, very attractive to herbivorous ani- 
mals. 

This part of Kentucky, and the adjoining county in Tennessee, is 
said to have been the favorite hunting ground of Davy Crockett. 

In the blufls adjacent to Mr. Carpenter's various ancient stone im- 
plements, earthern ware utensils, and carved images are found, associa- 
ted with human bones, affording evidence that this country has once 
been the sit# of some considerable aboriginal village. 

The region of Reel-Foot lake is subject to frequent severe hurri- 
canes, that prostrate the largest trees along the line of their course, 
and it is the opinion of Mr. Carpenter, who resides immediately on its 
borders, that many of them originate here, usually taking a north-east 
course. One of these, which cannot be traced further south, took 
place between 9 and 10 o'clock on the 20th of March, 1834, passing 
by Feliciana, on the edge of Graves county, destroying, in four miles, 
six or seven houses, and carrying clothing many miles, (some say 
twenty miles.) 

*Th6 Cotton-mouth snake is Very common in this lake. 



QKMERAL EETORT OP GBOLOGICAli SUBVKT. 119 

Though the ^'eartkrcrackti^^ can be distinctly seen in the bluffs on 
the Kentacky side of the Mississippi^ yet they are by no means so 
ooospicaoos as on the Missouri side, near New Madrid^ or in Obion 
county, Tennessee. 

In. the bluffi of the Mississippi^ half a mile firom Mr. Carpenter's 
house, earth-craoks can be traced for a quarter to a half a mile, twenty 
to serenty feet wide, bounded on either side by parallel banks one to 
five feet above the sunk ground, the trees still growing firmly rooted 
in the soil 

In Obion county, Tennessee, depressions are even now visible one 
hundred feet deep, and varying fi*om a few feet to upwards of one hun- 
dred feet wide, which are said to have been more than double this 
depth when originally formed. 

Twelve miles from Hickman, on the road to Feliciana, on Little Ba- 
you du Ohien, in Fulton county, the country is watered by several fine 
firings. I tested five of these at the fountain head, and found them 
to contain no more than the ordinary quantity of alkaline earths that 
occurs in the spring water issuing in the Jackson Purchase above the 
gravel beds. The country between Hickman and Little Bayou du 
Ghien is based on the same kind of fine silicious soil as No. 1, analy- 
zed by Dr. Peter. It supports a growth of heavy timber, viz : Pop- 
lar, Oak, Sugar-tree, Elm, Walnut, Gum, and a few Cucumber trees. 

In sinking a well at Squire McFaden^s, four miles from Little Ba- 
you du Ghien, there was passed through, under the soil and sub-soil, 
which were very much alike in appearance, twenty-five feet of coarse red 
sand; then sixty feet of white sand, with alternations of clay irom one 
to two feet At one hundred and eleven feet he obtained water, which 
gave, with re-agents, the same indications of purity as the spring wa- 
ter previously examined on Little Bayou du Ghien, and is probably on 
the same level fi'om our observations of the height of his house above 
the valley of Bayou du Ghien. 

In the southern neck of Hickman county the soil is coarser, and 
the Oak timber more prevalent, which becomes smaller in size on the 
western edge of Graves, near Feliciana. To the north of that place 
small Birch trees appear along the creeks. 

In the neighborhood of Feliciana water is reached at from ten to 
eighty-five feet, on penetrating a yellow quick-sand of the Quaternary 
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Formation, with alternations of day, much of the same character as 
the deposit passed through at McFaden's. 

At the Moberly Camp Ground, near the steam-mill, I found small 
quantities of hydrated brown oxyde of iron, in the vicinity of a con- 
cretionary ferruginous sandstone, which probably occupies the geologi- 
cal horizon of the previously mentioned ferruginous conglomerate; but 
it does not appear to be in sufficient quantity to be of much practical 
value. 

Six miles of the south-western portion of Graves is the heaviest 
timbered part of the county; it is especially good between the Mober- 
ly Camp Ground and the State line. 

Soon afler leaving that point, in the direction of Mayfield, a growth 
of Biack-jack, and a soil like the northern and eastern part of Ballard 
sets in. 

Between the head waters of the Little Obion and Mayfield, the coun- 
try was originally a prairie. A great portion of it is now grown up in 
Black Oak, with some Black Walnut near the water courses. The tim- 
ber and general appearance of the soil indicates an approach to the 
confines of the barren limestone formation, which, though concealed 
by the superficial quaternary deposits, is probably the rock on which 
these repose. At the crossing of the Brush creek branch of the Little 
Obion a gravel bed makes its appearance, and two springs issue a few 
hundred yards to the west of the road. 

In the eastern part of Graves county, on Panther creek, on the land 
of Mr. Prior, there is an interesting section of quaternary deposits 
overlying a bed of earthy brown coal. 

Feet. 

1 . Yellow sand, irregularly mixed with clay and pebbles; locally indu- 

rated into a soft rock, -- -30 

2. Carboniferous chert and hornstone gravel; six feet indurated, - - 10 

3. Dark and dove-colored indurated clay, with leaves of Willow and oth- 

er remains of exogenous trees, and containing bituminous, ligneous 
matter, 2to3 

4. Earthy brown coal or lignite, 9 

The bed of brown coal can be traced from fifty to one hundred yards 
along the banks of Panther creek; and Mr. Prior says he has observ- 
ed it on a branch half a mile to the east of this locality. It seems to 
rise slightly with the swell of the hill. 
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The quaternary deposits are here more indurated than usual. The 
imbedded leaves in bed No. 3 of the section clearly demonstrate the 
age of the deposits, and prove, if other data were insufficient, that this 
coal cannot belong to the regular coal formation. 

Time has not yet permitted an analysis of this brown coal. Mr. 
Prior bored twelve feet below the brown coal, ftnd struck water, which 
rose to the surface, and caused him to suspend further examination. 

The same deposits of sand and clay, with carboniferous gravel dis- 
seminated, that overlie the brown coal, were passed through in sinking 
a well in Mr. Prior's yard. At eighteen feet he obtained abundance of 
water. 

At Mayfidd, in the centre of Graves county, they had to go eighty- 
nine feet to water. * One well of this depth supplies the whole town. 
When fresh drawn it had a temperature of 59^, the temperature of tiie 
air at the same time being 95^. No brown coal or lignite was known 
to have been penetrated in the material passed through in digging this 
well. 

The Red Oak, Qtiercus rubra, and Mockemut Hickory, JugUms tomen- 
tasoy indicate the best land of this part of Graves county, which is ex- 
cdlent for tobacco and hemp, and good for oats and com. The inferior 
land has a growth of Post Oak, Quercus obtunloba- 

The soU will be greatiy improved by deep sub-soU ploughing, which 
will not only bring new chemical elements into requisition for the use 
of the plants but enable the crops to stand the droughts of the latter 
Summer months with more impunity, since it will modify its texture 
and increase its retentive properties, and thus the roots will be more 
liberally supplied, not only with moisture, but with ammonia absorb- 
ed from the atmosphere. 

The best soils of Graves ^x>unty are capable of producing twen- 
ty to thirty-two bushels of wheat, weighing sixty pounds to the 
bushd, on an average, and sixty-eight pounds in the most favorable 
seasons. They will average one thousand pounds of tobacco to tiie 
acre. On some farms as much as one thousand four hundred pounds 
have been raised on an acre of new ground. This tobacco, and indeed 
that grown in the Purchase generally, is said to command the highest 
price given for Kentucky tobacco in the southern market 

On ilie Wilson branch the following materials are passed through in 

dij^ing w^s: 
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FtH. Inches. 

1. Soil, 4 to 6 

2. Sub-poil, 2|to3. 

3. Asb-colored earth, tough and sticky, - - - - 3 to 7 

4. Irregular mixture of sand and clay, with leaves, wood, 

and pebbles interspersed, 12 

6. Gravel, 4 

6. White, yellow, and pure sand like sugar, - • - 20 to 50 

Here water is struck at the depth of about forty feet, on an average, 
but varying from twenty to ninety feet, depending on the elevation of 
ground where the well is commenced. 

Where a section of the strata is exposed, in the Natchez bluflF of Wil- 
son's creek, there is first fine sand and clay, without gravel, on the top, 
corresponding to No. 3 of the previous section; then a reddish-yellow 
sand, irregularly mixed with gravel, and reposing on the main gravel 
bed beneath, at the bottom of the section. In some places, below the 
gravel, the sand is concreted into a soft sand rock of a yellow color, 
with cavities containing white sand. 

The slopes of the hills in the northern part of Graves county, on 
the waters of Mayfield creek, are strewn with carboniferous chert and 
homstone gravel, amongst which were found worn specimens of IdthoS" 
trotion ; and in the cut of the road ascending to Mr. W. Futreirs, a mix- 
ture of white and yellow sand is cemented into soft rock, through the 
intervention of chalybeato waters, overlaid by ferruginous conglomer- 
ate and concretionary sandstone. The soil here is of an ash color; the 
sub-soil yellow, and mixed with gravel, and the surface broken into 
isolated knolls and intervening hollows. 

In the neighborhood of Cnnip Creek the soil is fine loam, overlying 
the gravel bed, supporting a growth of white and black oak. In the 
flats of Camp creek clay, with calcareous and ironstone concretions and 
black carbonaceous matter interspersed, is visible. 

The reported coal of the Blizzard Pound country seems to have no 
better foundation than the carbonaceous matter here and there dissem- 
inated in a stiif clay, near the level of Clark's river, in the vicinity of 
Boland's ford, which gives it a very black appearance. Pyrites is also 
dilfiised through this clay below the ford; this, together with a silvery 
mica diffused in the sand, and the occurrence of some ferruginous con- 
glonjerate found at the "Fish Rock" and elsewhere, has given origin 
to various reports in regard to the existence of valuable ores in this 
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part of McCiacken. At Bronnell's mill, on the west fork of Clark's 
river, twelve feet is exposed of a dark indurated clay, intersected with 
neariy vertical sun-cracks, into which micaceous sand, such as occurs 
above it, has infiltrated and become hardened into a species of rock. 

Walford's mill, three miles east from Bronnell's, is built in a bank of 
the same material, showing a wide distribution of this deposit above 
the level of the waters of Clark's river. It is sometimes sufficiently 
hard to be used for walling up wells. This, at Bronnell's mill, is over- 
laid by a gravel bed, some twenty to twenty-five feet in thickness, of 
hornstone and chert; some of which is cemented by iron into the fer- 
ruginous conglomerate so generally distributed through the Jackson 
Purchase. 

Near Mr. Griffith's the same indurated clay sLows itself, ten feet 
thick, oyerlaid by gravel, which latter is reached, generally, about 
eight feet below the surface. 

On an adjacent farm the indurated clay has been penetrated thirty 
feet, becoming quite black towards the base, fix)m the presence of bitu- 
minous or other vegetable matter, and passing ultimately into a kind 
of black, sheety shale. 

A mineral substande has been found on this part of Clark's river, 
which, I suppose from description, are small crystals of selenite or 
transparent sulphate of lime, derived, probably, from the mutual d^ 
composition of pyrites and calcareous concretions in the indurated 
days, shale, and sands of this vicinity. 

The quaternary deposits on this part of Clark's river, in Marshall 
county, appear to be very analogous to the materials passed through 
in digging wells on the waters of Island creek, in McCracken county. 
There selenite has also been found, apparently in veins traversing a 
black argillaceous shaly rock underlying ferruginous conglomerate and 
variegated clays, about nineteen feet beneath the general sur&ce of the 
country, just before coming to water; which is about the average 
depth at which water is reached in the portions of Marshall county 
based on similar deposits. 

From the occasional occurrence of pieces of iron ore of the limonite 
variety, and close inspection of the composition of the deposits men- 
tioned above, there is a probability that the valley of Clark's river 
lies along the confines of the junction of the sub-carboniferous rocks 
and the Devonian black shale. The indurated clays and subordinate 
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blaek shale prevalent at the base of the sections^ obtained in the lowest 
cuts of the streams and excayations foi wells, appear to be either the 
debrifl derived immediately from the lowest sutHjarboiuferous argilla- 
ceous strata and black shale of Uie Devonian Period, or perhaps aotu* 
ally the denuded surfaces of these beds in place. 

Soil has been collected for chemical investigation from the ]fflaok 
Oak Laqds of Marshall county, in which wild rj'^e grows spontaneous- 
ly ; but this soil, together with many others of equal interest, have not 
yet been analysed, for want of time. 

On the waters of the East Fork of Clark's river, in Marshall eoun- 
ty, the gravel bed is from ten to twenty feet thick, extending nearly 
to the level of the river. It is under this formation that the water is 
usually obtained in t&e weUs of this part of Marshall 

In the waters oozing from the pyritiferous shides of Waide's creek 
I find abundance of 'astringent salts, having a base of alumina, pretax* 
ide of iron, and magnesia. 

The formation of the lands of Calloway county, adjacent to Clark's 
river, are much the same as those just described in Marshall. In the 
base of the ridges of Wild Cat creek a light yellowish ash-colored 
quaternary clay is manufactured into stone ware, at Oapt Bonner's 
pottery. To prevent this clay from cracking it is mixed in equal pn^ 
portions with a more meagre silicious bed, occurring in the same dis- 
trict, at a lower level. This ware sells at six cents wholesale, per gal- 
lon, at the pottery, and ten cents by retail. 

After being broken up, the clay is sifted to free it from vegetable 
fibre and any disseminated pebbles, and then ground with water in a rude 
horse-mill until properly tempered, turned on tl^e potter's wheel into 
crocks, jugs, churns, and various other forms, burnt for a day and 
night until it turns of a warm cream-color, and then glazed with va- 
por of salt thrown into the glowing kiln. 

Many of the quaternary clays and silicious earths, when free from 
calcareous matter, are well adapted for this kind of potters' ware, from 
the very fine state of division in which the material is naturally found. 
If there is a notable quantity of carbonate of lime then the earth is 
either too fusible or the caustic lime disseminated in the burnt ware 
slacks and causes the ware to disintegrate. 

On the waters of Blood river, in Calloway county, a bed of quater- 
nary lignite has been traced for about two hundred yards, of four feet 
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in ttnckness, oovered by a thin layer of blackish eaod; then yellow 
day and gravel 

On the waters of Sugar-tree creek^ and the bead waters of Jona- 
than's creek, in Calloway connty, the gravel beds are of great thick- 
ness. Seven or eight miles from the Tennessee river forty-five feet of 
gravd has been passed through in digging well& This is on the con- 
finea of the iron r^on of Blood river, a district to be spoken of else- 
where. 

LOCAL OBSERVATIONS 

In the Cod Measures of SopkinSy MMenbufffj MeLetm^ western part 
of Butler y and northern part of Christian courses. 

The thickest and best coals yet examined in Hopkins occur in the 
southern part of the county, on the waters of Clear creek, which forms 
the North Fork of Tradewater. 

In a space of about one hundred feet there are not less than three 
workable beds of coal, having a united thickness of not less than fif- 
teen to sixteen feet, viz : the Main Pigeon Run or Sisk coal, six to 
eight (or nine) feet thick; the Mid^e or Jackfield coal, four to four 
and a half feet thick; and the Lower Gamblin coal, four to five feet in 
thickness. 

About fifleen to twenty feet below the main coal occurs a fourth bed, 
varying fix)m one to two and a half feet, covered, in many places, by 
black slabs of a bituminous, ferruginous, calcareous rock, locally run- 
ning into black band iron ore, interstratified in the shale covering this 
coal. 

In the hundred feet of space above the Lower Gamblin coal is an- 
other bed of coal, varying firom two to six feet in thickness — the Up- 
per Gamblin coal. 

Thu« in a space of two hundred and twenty feet there are, in this 
part of Kentucky, five beds of coal, with an average united thickness 
of upwards of twenty feet, and capable of affording, if worked out, 
one million bushels of coal, and yielding a profit to the owners, at a 
minimum rate of three cents per bushel, of thirty thousand dollars. 
Yet this is not even all the beds of coal discovered in this part of Hop- 
kins. On the Middle Prong of Richland creek there is still another 
coal, two to three and a half feet thick, which lies beneath all the pre- 
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oeding, under a heavy white sandatoiie. And H is not imiffobable that 
a detuled geological soirey of the county may disclose other inter- 
sfaratified beds not at present known. « 

The main coal is conveniently ezposed.fbr mming, above the beds 
of the branches in many places^ on Clear craek and its branches^ as for 
instance^ at the Davis bank, on Pigeon Run; at the Sisk bank, on the 
Hunting branch; at the Robertson bank, three^ourths of a mile west 
of the located Une of the Nashville and Henderson Railroad; at 
Simons & Eail'& At these latter localities it has a roof of three feet 
and upwards of solid limestone^ which is almost bhick at the most 
north-westerly out-crops, capable of receiving a polish, and produdng 
a handsome Uack marble. 

Some of the coals which crop out on the head waters of the south 
branch of Tradewater, in the northern part of C!hristian county, appear 
to be the lowest workable beds basseting on the south-west margin of 
the western coal field of Kentucky, viz: the Terry, Hamby, and 
Campbell coals, occupying probably an inferior position even to the 
lowest of the Wright's mountain section. It will require, however, a 
minute detailed geoiogico-topographical survey of this n^on befiive 
the true geological position of many of the oufrcrops of coal examined 
in these counties can be established. 

The shaly beds which intervene between the main coalflbd the next 
over-lying or middle coal, are locally rich in aigillaceous iron ore, as 
well as the shales over-lying the latter coal, in the body of Wright's 
mountain, and underlying the main coal. Their yield will be seen by 
consulting Nos. 130, 131, 132, and 134 of Dr. Peter's Report Nos. 
135 and 136, of the same document, shows the composition of Towns 
& Eirkwell, and Robertson's coal. The six other coals from this dis- 
trict, analyzed in my laboratory, yielded the folio wing jresults: 

No. 197. Terry's coal, three quarters of a mile north of the southern boundary 
of Hopkins county, on the Bull branch of Buffalo creek, near the sources oj 
Tradewater, three to three and a half f^ thick. 

Specific gravity, - - 1.278 

Total volatile matter, -- 42.2 

Coke, 67.8 

100.0 
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Water, 3.6 

Volatile combustible matter, - - - - - - 38.7 

fixed carbon in coke, 54.8 

Ashes, (light grey,) . - 3.0 

100.0 

Has little disposition to concrete in burning; does not swell up 
much in coking; coke of moderate density; exhibits the woody 
fibre in great perfection. This is probably the lowest workable bed of 
ooal of Hopkins county, and is supposed to be equivalent to the Ham- 
by, Campbell, and Wooldridge coals, in Christian county. 

iVo. 195. Box Mountain Spring coal, Hopkins county, two feet thick. 

Specific gravity, 1 .339 

Total volatile matter, ' - - 40.75 

Coke, 59.25 

100.00 

Mdstare, 6.00 

Volatile combustible matter, - 34.75 

Fixed carbon, - - - - - - - - 50.25 

Ashes, (white,) - - - 9.00 

100.00 ' 

In coking it swells up considembly, forming a bright but cellular 
coke; coal composed of alternate bright and dull layers, with some 
white and ochre powder in the joints. This ooal is probably the third 
in the ascending series of the southern side of the basin, and is thb 
coal which is locally covered with black band iron ore, passing, howev- 
er, firequently into the ferruginous calcareous rock before mentioned. 

No. 192. Main coal of the Bunting branch, ffopkins county, six to nins feet thick. 

Specific gravity, - - - 1.305 

Total volatile matter, - 45.2 

Coke, - - 54.8 

100.0 

Moisture, 5.4 

Volatile combustible matter, 39.8 

Fixed carbon in coke, 50.7 

Ashes, (grey,) 4.1 

100.0 

This is the thickest of all the coals of the south-western coal 
fields at present known, and supposed to be the fourth in the ascending 
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series. It is abright ooking ood^ witib thin lamellsd of selemie ui the 
joints; it swells up but little in cokings fonning a light ooke of sooty 
aspect, with bright lamificationB. 

yb. 198. Pigecn Run coal, owMih^ OapL Jkani, Me k n at mgkito nim ftd. 
Specific gravity, ........ 1.88S 

1\>tal volatile matter, 46.8 

Coke, fi3.fi 

100.0 

Moistare, --- 6.5 

Volatile combneCiUe matter, 41.8 

Fixed carixm in coke* - - •* - * * * ^-'^ 

Ashes, (wUte,) - - - 3.6 

100.0 

This coal is considered to be equivalent^ in geological positioni to 
No. 192. About eight feet of this coal is exposed in the bed of the 
branch, and there appeared to be about another foot of coal under wa- 
ter. It has here, as elsewhere, a clay parting of two to three inches. 
This coal dips to the south at a considerable angle, uid there seenui to 
be a &ult ijir slip of the strata on the north, which has brought down a 
four^foot bed of coal, equivalent to the Jackfield coal, so that its bot- 
tom is almost on a level with the top of coial No. 198. Between (he 
two coals there is a fissure filled with clay, which is ten feet wide at top, 
and about three times that width in the bed of the branch. About 
two hundred yards down the branch there is another fissure, where the 
black shale over coal No. 198 abuts against the slip, while light grey 
shale occurs on the opposite side. No. 198 is covered by five feet of 
shale, and that by sub-soil. No limestone can be seen at this section. 
It has a thin clay parting of two to three inches about four feet firom 
the top of the coal. At most localities it has a limestone roo^ and 
sometimes, in addition, large calcareous hemispherical concretions in- 
closed in shale interposed between the top of the coal and the limestone, 
as on the Hunting branch. 

yo. 193. Jackfield coal, owned hy Capt, Davit, of Bopkim eountjf^ from fcmr 

and a ha!f to five feet thick. 
Specific gravity, -...-... 1.294 

Total volatile matter, - * 43.76 

Ck)ke, - - 66.26 

100.00 
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Moistere, 4.00 

Yolatild combustible matter, 39.75 

Fixed carbon in coke, 50.75 

ABbes, (nearly wbite,) 5.50 

100.00 ■ 

This is the fifth in the ascending order. Not quite so bright a ooal 
as the preceding; composed of alternate bright and dull layers; it 
concretes but slightly in burning; does not swell up much in coking; 
coke like that of Na 4. 

No. 194. Oijtmjbiin coal owned by JBurbank ami DunvilU, sUtuUed on the head 

waters of Stuart* e creek, four to five feet thick. 

Specific grayitj, -- 1.270 

Total Yolatile matter, 42.47 

Coke, 57.53 

100.00 
Moisture, 3.40 

Volatile combustible matter, - - - . . . 39.07 

Plxed carbon in coke, 56.13 

Ashes, (pale flesh color,) 1.40 

100.00 

This, the sixth coal in the series, is a superior coal, being rich in fix- 
ed carbon, and containing but little earthy matter. Coke bright and 
of moderate density; but slightly coherent in burning. Judging 
firom this single analysis it is probably the best coal of the series for 
manu&cturing purposes. The coal is somewhat iredescent on the sur- 
&ce, with thin lamellsB of sulphate of lime and ochreous eartli dissem- 
inated in the joints. 

On the land of Burkley Eari a coal two and a half to three feet thick 
underiies, with the interyention of five feet of shde, a heavy sandstone^ 
tiiirty-three feet in thickness, which skirts the brow of the ridge, the 
rocks dipping to the north, with fine springs issuing at the base of the 
sandstone cliff. 

It is uncertain, at present, whether this coal is the equivalent of 
either the upper or lower Gamblin beds, but its thickness and proximi- 
ty to the sandstone would rather indicate an affinity to the upper. 

A reconnoissance was made of the localities where coal occurs in 

Hopkins county, belonging to the above group. Gilden's coal, half a 

mile west of the Butter-milk road, and three miles west of the location 

of the railroad, is in a bed three feet two inches thick, resting on fire* 

17 
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day, and covered by nine inches of grey alliaceous shale, or impaie 
fire-clay; over this is an insular bedded sandstone; the strata dip 
about 3^ to the south; a thin band of iron pyrites runs on the top of 
the coaly and a streak through the middle, otherwise it appears to be 
tolerably free from impurities. It is employed both for domestic pur- 
poses and blacksmith's use in Hopkinsrille. 

Martin Croft's coal bank, one and a half miles north of the south 
line of Hopkins county, is of the same thickness as the last mention- 
ed coal, and of similar quality. Both coals are at present only work- 
ed by stripping. They are worth from five to seven cents at the bank, 
and fifteen to eighteen cents when delivered in Hopkinsville. 

The Franklin coal, on the Bufialo branch of Tradewater river, one 
and a half miles west of the Butter-milk road, measures four feet, and 
has a roof of shaiy sandstone, with a few inches of argillaceous shale 
intervening. It is probable that all these coal beds are the equivalent 
of No. 197, lying near the base of the Goal Measures, if not the low- 
est workable bed of this part of the basin. 

Near the line between the lands of Gordon and Davis, I examined 
an out<*crop of coal five feet thick, covered with sheety black shale, 
with calcareous s^regations, probably occupying the same geological 
position as Earl's coal, previously mentioned; and another coal, of four 
feet eight inches, with the ^ame kind of black shaly roof, interposed 
between the coal and a bed of sandstone, in a ravine leading to the wa- 
ters of Caney creek, near where the waters divide, flowing west into 
Tradewater, and east into Pond river. A few hundred yards below, on 
the same branch, soft argillaceous shales, with two harder bands inter- 
stratified, are exposed to the height of thirty-five to forty feet, over- 
laid by thin bedded sandstone, all dipping about 20^ south-east At 
a higher level abrupt ledges of heavy sandstone form the descent from 
the upland farms to the creek bottoms, which appear to occupy the 
same geological position as the massive sandstone over the Gamblin 
coal; beneath this springs of chalybeate water issue, one of which I 
had occasion to examine on the property of Alfred Townes. 

Numerous out-crops of coal occur within a short distance of the 
line of the Henderson and Nashville reread, around the base of 
Wright's mountain and its sp»irs, near the sources of the streams flow- 
ing into Tradewater and Pond river. Besides those already noted I 
had an opportunity of inspecting the following : Qn the head branch 
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of Richland creek, there is a five-foot coal, covered with two and a 
half inches of black sheety shale, equivalent probably to No. 194. It 
is a bright looking coal, with thin laminae of pyrites running in some 
of the joints. Here I also observed some fifteen to twenty feet of 
shale, with ironstones disseminated, in the space about eighty feet be- 
low the coal, and a band'^of carbonate of iron forty to fifty feet high- 
er. Beneath the whole of these shales and ironstones there is the 
feathered e Ige of shale and coal, which is probably the equivalent of 
No. 195. The top coal is overlaid by shaly sandstone, running up- 
wards into heavier bedded sandstone, to the height of fifty-five feet, 
which corresponds, in geological position, to sandstone overlying coal 
No. 194. 

The "Box Mountain Sulphur Spring," on the property of Mr. Al- 
fired Townes, west of Todd^s Gap, and half a mile from the railroad, flows 
out from the geological horizon of the Box mountain coal, No. 195, 
through a fissure in slabs of the aforementioned black ferrugino-calca- 
rious rock. Tested qualitatively at the fountain head with re-agents, 
its principal constituents were found to be 

Free sulphuretted hydrogen, 

6i-carbonate of lime, 

Bi-carbonate of magnesia. 

Chlorides of sodium and magnesium, 

Sulphate of magnesia, 

Sulphato of soda? or potash? and 

Carbonate of soda or potash ; as it has an alkaline re-action after 
being boiled down and the excess of carbonic acid expelled. 

It produces a pink sediment^ which subsides on the surface of the 
gum. The temperature of the water was 63° Fahrenheit, while the 
temperature of the air at the same time was 90°. 

Iodine and bromine were not tested, as it required for this purpose 
that the water should be concentrated, and more refined operations than 
could be resorted to in the field. 

On the head waters of the southern branch of Clear creek, in Mer- 
ridy's Gap, there is an out-crop of coal three hundred yards west of 
the Madisonville road, which appeare to be over five feet, as far as could 
be ascertained from the imperfect section obtained. 

At the south-east bank on the Hunting branch of Clear creek, one 
to three-quarters of a mile east of the railroad, coal equivalent to No. 




191 18 eiqpoBed, on tbe lands owned by Mr. Ssk, dipping «omo 5^ to 
the N. or N. E^* wiUi a portiOQ of iia base in the bed of the creek. 
Seyen feet of coal can be 6ee% with a day parting of one to two 
inchea, four feet three indicB fiom the top. Beneath the day- parting 
there axe fimn three to four feet move coaL Over the coal aie finr 
and a half feet of Uaok ahale, with calcaieooa aegr^gationa in huge 
flattened qpheroidB; over thia^ two and a half fiwt of ^y limeatonOi 
Two thin pyiitifeKoua banda mn through the coal, about two and 4 hal^ 
feet fipom the top^ 

This coal, in 1854, was worth five centa at the bank, and eigbtcMta 
ddivaed in MadisonviUa 

The same bed shows itself about one hnndred ywds to the weat^ oi 
the propeify ci the MadisonviUe Coal Coofiany, known aa the TUii- 
fano Bank. Sandstone a{q[)earB to roplaoe tiie limeafame; «t least none 
can be seen here over the coal; only the Uack shale indosing septaziik 
The dip heze is from S"" to 4"" to the N. EL The day parting ocoooi 
here at the same distance £rom tbe top— four feet three inchea. Two 
feet three inches more coal caa be seen down to the water level Ai 
the Wollfolk opening six feet one inch of coal ia aeeii, of wfaidi four 
feet is above the clay parting. 

By analysis the Lick coal (No. 192 of the coUeotion) yiddadf 

Specific grayity, 1.305 

Total Yolatile matter, 45.a 

Coke, 64.8 

100.0 
Moisture, -- - - 6.4 

Volatile combustible matter, 99.8 

Fixed carbon in coke, 60.7 

Ashes, (grey,) 4.1 

100.0 

A bright coal; bituminous coke; disposed to cake in burning. Thin 
lamelise of sulphate lime (seienite) in the joints. 

On the Hunting branch there are two otiier beds; one which is esti- 
mated to lie nine to fifteen feet below the level of the Greeks and an- 
other about the same distance above the Main coal; so that we have 
here three beds of coal in a space of forty to fifty feet; these are 
equivalent to the beds Nos. 192^ 195^ and 198 of the collection. 

• The preraliill Op ef the Huatiag biaach li pf^ptbly N. W. 



GBNSftAL R8P0BT OF QB0L06I0AL SUBVET. 1^ 

At Bant's Gap are thick ledges of sandBtone similar to that bear B. 
Earls', under which a corresponding seties df coals may be expected 
to be found. In this vicinity, towards the summit of Bamet's Hill, a 
ooal occurs overlaid with a red ochre, similar to that observed in the 
vicinity of coal No 193. This is two and a half miles south, 45^ 
west <^ the Jackfield coal. 

On the head of Pleasant run a ooal five-foot> or more, in tMckness 
is seen, overlaid by solid Uack shale, with grey shale and ironstone 
superimposed, probably including also a bed of coal, over which, at an 
elevation of seventy-five feet> is limestone underlying sandstone. A 
similar section of a five-foot coal, covered by shale and ironstcmes, m 
seen near the head of Fox run, a l»anch of Ganey fork of Tradewa- 
ter, in the Box mountain, the whole resting on fire-clay and argillace- 
ous shale, with large septan^. This is one mile and a quarter west of 
the railroad, or about three miles by the course of the valley; tiins, 
and the Woodson & Gordon coal, on Richland creek, are probably the 
equivalent of coal No. 193. 

Ob Cane run, coal, occupying the geolc^cal position of 195, is seen, 
with a roof of ten feet of shale, enclosing four to six inches of black 
bitumifious ferruginous limestone. 

The ^^slate quarry,'' marked on the map of Hopkins county^ oa 
Richland creek, is merely solid, sheety, black bituminous coal shaie^ 
quitting into large square slabs, occupying the geological horizon of 
the roof either o£ coal Nos. 195 or 192, concealed beneath the bed of 
Richland creek. It is not sufficiently durable to answer the purpose 
of a roofing slate, as it not only warps in the sun, but is subject te 
^lit and scale up by exposure to the weather. 

*Three quarters of a mile above the Woodson & Gordon bank, on 
Bidiland creek, a coal of five feet in thidsness, with a floor of fire* 
clay, and a roof of shale, considered referable to coal No. 195; and 
about one hundred feet higher, and half a mile fix)m the divide be- 
tween Caney and Ridiland creek, Edward Wright has opened a coal 
bank; and on the land of George Wright, on the middle prong of 
Richland creek, one and a half to two feet of coal is to be seem, un- 
derlying thick-bedded white sandstone, of ten feet or more; and Ihe 
same bed was struck in digging Richard Wright's well, half a mile 
west of Wright's mountain, and some eighty or one hundred feet b^ 
low its baBe, where it is two feet thidc, with four feet <^ satidstone over 
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it. This is one of the lower coals of Hopkins county, but whether 
identic il with No. 197 or not, is, as yet, uncertain. 

On the lifad waters of Stnart's creek, two hundred feet above the rail- 
road, coal is found cquiviilent to No. 195, covered with ehale, inclnding 
a band of black bituminous ferruginous calcareous rock, No. 132, an- 
alyzed by Dr. Peter — (see his Report.) The eame formation appears 
to prevail in the low gap betweeu Stuart's creek and Sugar creek— «ee 
specimen No. 133 of Dr. Peter's Keport; and also twenty feet below 
the summit level of Towne's Gap, ou the west spur of Wright's moun- 
tain, near the westeni survey of the railroad, as well as on the north- 
east branch of Richland creek. 

Coal also occurs at A. Earl's, and one mile above, at Martin Hall's, 
at the junction of Stuart's and Clear creeks; on the Sulphur fork of 
Flat on^ and ^ Do^er raouDtaio, on'tbe wsten of Fox creak. ' 

Ob Flat creek, at station 464 of the lulroad Une, tlibfy ftet lowW' 
than Box mouBtain spring, carbonate of inm ogodib in aluile, aasoai**^ 
tod with black bitominona ferrugiDOua Umeetbne, wttli idwat «%litofli- 
iDcheB of imperfect coai Qr«oal biaab orerlfiog tbe lattw rock, iaAh 
catiag a dip of thizty-one feet in three qoartws of aaul^ inadbco' 
tion south 75° east Shale is seen also in the bed of a lajniiimk 
aad a half miles eootb 20° east of the Tunnel, plobgAityoteiipyiogtbe 
same geological portion. 

At Macbadoo Lick, on the east side of Flat creek, is a great bed of 
shale, with black bituminous ferruginous calcareous rock, with proba- 
bly a bed of coal under it; and a similar formatioa is seen where the 
railroad crosses Todd's gap. 

A thick coal bed (six or seven feet,) occurs on the Bailey hill, dipping 
Boutii-east 3° to 4", now owned by the Box mountain company, which 
is supposed to be equivalent either to coal No. 194 or No. 192; and 
two out-crops, one of which is probably the ^me bed, occurs on Belt's 
Knob. In this bill the grey shales contain con^deiable masses of 
clay ironstone, and the yellow shales are charged with a red ochreous 
iron ore. 

On Fond river, a few yards irom the foundation of the bridge, 
where the Madisouville and Greenville road crosses that stream, a bed 
of coal eighteen to twenty inches in thickness is exposed, near low wa- 
ter of that stream. The immediate coveriug is soil yellow sandstenc^ 
and a few inches of shale, while tJiirty feet above tin bed of Fond riv- 
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er, a cliff of forty feet of brown and wbite sandstone, some of it mi- 
caceous, forms a mural escarpment, skirting the nairovr bottom of this 
stream on the west, the lower portion having the cross-lines of deposi- 
tion characteristic of the millstone grit, at the base of the Coal Meas- 
ures, but, so far as it was examined, without pebbles. For an analysis 
of this coal see No. 137, of Dr. Peter's Report 

Across the bottom, on the opposite side of Pond river, in Muhlen- 
buig county, on the property of Mr. McNairy, at an elevation of sev- 
enty feet above high water, the following interesting section is expos- 
ed, of coals Noa 192 and 193: 



Soil and sub'Koil. 
Co»1— No. 1M3. 
ypllow nnd grcT ahil*. 
LiiiieBtone — 6 inches k 
Cool, 



Here we have 

the singular phe- 

noRieDon of two 
thick coals with- 
in three feet and 
ah!ilfofeacbotb- 
.er, and no doubt 
foot 'from thickness, 
th cuj pmUg-No^ ^^^ occurrence of 
the intervening 
limi^'stone and the 
clay parting is 
tliu six-foot coal, 
the equivalent of 
No. 192 and 193 
of Hopkins coun- 

Brown »niJ whito thick bedded , _i.-.-L i 

■■DdBlone, seen in the hank ty, WfaJCh 0616, 

Sv:ier.rln:7;p:-;'^boattheir south- 
■iiesideof Pondtifer. ^j.^ limit, nearly 
iin together with 
only a few feet of 
earthy material 
intervening. 

The shale over 
the upper coal, 
which may be 
i^een where the 
bluQ' is higher. 



Place n( soft sandstoDr, >nd n 
liule shale in the apace ud 
dor the botloim- 



Placeof23ui.coal»tthebridm 
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has mneb u^gillaceous iron ore diaseminated. The aDderiying coal 
has, at some time, been on fire, and has rao the ferrogiDoofl shale into a 
oetlular rock, having very analagous straoture to certaio voloanio pro- 
docts. The limestone thins to tbe north, and thicken to the sontti. 
The dip appears to be east or north-east 

On a branch half a mile to the south-east of the above locality, • 
bed of coal appears, partJy covered with water, supposed to be three 
or four feet in thickness, overlaid by shale. It is, aa yet, UDOertein 
whether this is a coal which comes in the thirty feet of space, under 
the six-foot coal, which may have been brought here withio ten or GP- 
teen feet of high water by a dip or ikult There appears to be a dislo- 
cation of the strata with a change in the dip between this and the pre< 
vious locality. 

Thirty-five feet above this last out-crop, in a direction south-eist, coal 
agmn makes its appearance, perh^s equivalent to No. 194, of Hop- 
kins county; and a half mile still further to the southeast, coal with 
a day parting, under limestone, shows itself as at the first locality at 
McNairy*6 bank. The limestone is two feet ten inches to three feet in 
thickness, and the coal about five feet The dip here appears to be 
aboat 2° to the sonth^ast 

At Clark's mill, near high water of Pond river, beiow the Forks, a 
section very analagous to that at McNairy's bank, occurs: 

In a ravine to 
the east the two 
feet of coal, cov- 
ered with shale 
and m)DStone, a- 
gain crops out — 
a spring issuing 
from between the 
overlying shale. 
For an analysis 
of this coal see 
No. 158 of Dr. 



e shiLle, nith cin; 



Coal, with ciny parting. 



Peter's Report. * 

The soil in the vicinity of the above described coals is rich, but the 
surface is considerably broken. As a general rule the northern slopes 
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conformiDg to the plane of dip of the Coal Measures, are better sites 
for farms, in Hopkins and Muhlenburg counties, than on the southern 
slopes, where the strata bassett, which are generally poorer, more un- 
even and rocky. Two miles south of McNairy's, and one and a half 
to two miles east of Pond river, a thick coal (six or seven feet) — the 
Marcus coal — is said to occur, situated some four or five feet above 
the bed of a branch. Four miles east of McNairy's a two foot coal — 
the Sfcmley bank — lies between sandstone, low on Isaac's creek, five 
miles above its mouth, probably equivalent to the twenty-inch coal at 
the bridge on Pond river. 

On the right bank of Pond river a coal, on the property of George 
Eaves, is partially exposed near low water, covered by grey shale, with 
thin layers of sandstone intercalated, eight feet of which is seen in the 
bank of Pond river. The thickness of the coal could not be seen — it 
\b said to be from four to four and a half feet. The roof is very simi- 
lar to that of the Roberts coal, on Muddy river, but the identity of 
this coal is at present uncertain. 

On the waters of Isaac's creek, on the property of Mr. Miller, coal 
six feet two inches, (equivalent to No. 192,) with a clay parting as usual, 
two feet from the bottom, underlies one and a half feet of limestone, 
with the interposition of eight inches of shale between the coal and 
limestona The same bed occurs also three quarters of a mile to the 
north-west,, overlaid by limestone ; also, one mile to the east, on the 
property of the heirs of the widow Woods. Seventeen feet of a soft 
white sandstone was passed through in digging Mr. Miller's well. A 
spring comes out amongst sandstone near his house, very probably 
from the place of a coal of the same date as No. 194, or that overly- 
ing it 

In a hollow, at the foot of Capt. Wing's lot, in the town of Green- 
ville, a refifactory, hard, brecciated limestone, seven to eight feet thick, 
appears in rugged ledges, overlaid by soft sandstone, with the inter- 
vention of some black dirt, indicating the place of a thin coal. This 
is probably a limestone which comes in under the sandstone below coal 
No. 194 ; the limestone a mottled dark grey and yellow, and would 
no doubt take a good polish, but is very refi^ctory to work and get out 
in good form. 

On a hill-aide, south of Greenville, eight inches of coal is seen, cov- 
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ered by flfaale and iofaiBtofle (Btndisrtoney occupying, peiliapB, the pIsM 
of &e coal dirt over the limeBtone in the toim of GieeiiviUe. 

North of this place, a mile and a half te two miles, a bm and a 
lielf^fi>ot coal has been c^ned by Ifr. Eavee, ooyered by two to thiM 
feet of black shale. This coal cocrespondfl^ profaaUy, m geokigicsl po^ 
ntion to coal No. 193, of Hopkiiis county, but it has heie a ddkor 
aspect, and is moie brittle than it is further west A baJBT lime^ 
stone rises from beneath this coal, and is seen in a hollow to the aoottl 
of the mine. 

Three miles west of north of Greenville is the Martin coal, covevsd 
by solid limestone, and with tiie nsnal day parting of ooal No. 192. 
It dips about 8^ east of north. In a mvine on tiie Weir and Biokella 
ptaoe, three miles northwest of Greenville^ a section is exposed of aboat 
one hundred and forty foot of strata, indiiding at least thrae beds of 
ooal, as follows: 

Thirty feet below top of ridge eoal, f 

Slpaee, 16 

Coal under limestonei, -- It 

Space» witih fire clay shale and heary 8andatone» - - - - SO 

Goal, (eqmyalent to No. 194?) 5 

On top of a hill about one hundred feet high, one mile and a half 
west of Greenville, shale, with Blidney iron ore (No. 145i of Dr. Pe- 
ter's Report) occur; in all about fifteen feet thick; under this, impure 
grey limestone, twenty feet? in thickness; resting on clay shale twen- 
ty-five feet ; under this, laminated shale, with a band one and a half 
inches thick, of black bituminous, ferruginous limestone, inclosed in 
two feet of black, indurated, slaty shale, resting on shaly sandstone, 
where there has been an attempt to search for lead ore. No coal is vis- 
ible in this section, though the place of coal No. 195 appears to be 
under the black indurated shale, But if so the overlying coals appear 
to have feathered out; at least they were not discovered. 

Two and a half miles south-west of Greenville three feet of coal 
shows itself, having a northerly dip, two to three feet above the bed of 
the branch, known as the Eades coal, overlaid by four feet two inches 
of black bituminous shale and imperfect coal ; then ten inches of grey 
argillaceous shale; the whole being surmounted with a heavy sandstone. 
For an ani^ysis of this coal see No. 157 of Dr. Peter's Report 



QttQS&AL UPORT OF GUK)L0G1CAL aURVSY. 189 

This coal preseats some iridescent hues, and contains thin lamella 
of solpbate of lime in the joints. 

On the waters of Battist creek, south side of Pond creek, several 
miles south of Greenville, two feet of slaty black band iron ore is in 
place — -No. 150 of Dr. Peter's Report — ^yielding 36.6 per cent, of 
metallic iron. It reposes on black shale, and is overlaid by four feet 
of argillaceous shale, induding iron stone, with a capping of one and 
a half feet of sandstone. The black shale under the ore is five to six 
feet thick, and covers a bed of coal of two and a half feet in thickness, 
equivalent to No. 195? These ores, together with ore from the Jen- 
kins ore bank, two and a half to three feet in thickness, (No. 146 of 
Dr. Peter's Report,) yielding 43.56 of metallic iron, are the ores which 
w^re used at the old Buckner furnace when in blast. The discontinue* 
ance of the operations of this furnace was not due to any deficiency or 
defect in the ores, but for want of capital, and fix>m the bad construc- 
tion of the stacks which was entirely of too large a diameter for the 
Mast 

A fossiliferous iron of several feet in thickness, also worked at the 
fiimace, was obtained on ridges on the waters of Lick creek, one and 
a half miles south-east of the site of the furnace. The Jenkins ore 
bank lies four miles south-east of ihe furnace, twenty feet above the 
waters of Battist creek. It required from ten to twenty feet of strips 
ping to uncover the ore. The grey limestone used as a flux was ob- 
tained one mile south of the fumaoew It seems to belong to the sub- 
carboniferous limestone. The hearty atones were procured one and 
a half miles east of the furnace. Both the analysis of the ores, the 
thickness of the ore beds, and proximity of all the necessary materir 
alfl, with an ample supply of forest timber, all indicate a iavomble posi- 
tion for iron works; especially if by the constmction of a railroad 
through Muhlenburg county to the Ohio river a more direct line of 
communication to a market were established. 

In Ford's well, on the waters of Pond creek, at a depth of twentyt- 
five feet, a black band iron ore was reached — ^No. 151 of Dr. Peter's 
Report—^yielding 86.8 per cent of metallic iron. It is represented aa 
being nineteen inches thick, resting on black shale, aa No. 150 doea^ 
(m Battist croek^ whidi is two miles east of Ford's; both no doubt oc- 
cupy the same geological position, as well as ore No, 152, yielding 
31.17 of metallic iron, found between Turner's and the old Buckner 
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iron works. If this ore ie as thick as is repreEented, and throughout of 
a quality equal to the specimen analyzed, it is uot only a most import- 
ant deposit of this valuable variety of iron ore, but affords eTidence 
of a very extensive distribution, io Muhlenbui^ county, of this sjio 
cies of ore, inttrstratified or disseminated in the shales overlying coal 
equivalent to No. 194, of Hopkins county. 

On the waters of Pond creek, in the same neighborhood, a three-foot 
coal, underlying eandstone and resting on fire-clay, appears, both at 
Turner's and at Walker's, one and a half miles west of Turner's. 
This is one of the lowest workable beds of Muhlenbui|; county, prob- 
ably equivalent to No. 197 and No. 137. These southern and lower 
coats of Muhlenbnrg are preferred by the blacksmithsj to those north 
of Greenville. As yet we have no analysis of this coal in Muhlen- 
bnrg county. 

The above are some of the principal localities of which a geological 
reconnoissance has been made, in the middle part of jMuhlcnburg coun- 
ty, up to thepresi^iit time; a^cat dual Eumaiiia, however, to be devel- 
oped in legaid to these Cool Measores, both rich in oo»l and mm (ne. 

I proceed now to notice my obeerrationBiQ theeutemputof Mnlt- 
lenbnig eoanty, along Muddy and Gteen riven. 

One of the most important and acoesnble coals on Hnd^ river, is 
the bed now owned by the Green River Coal, Iron, and Mannfiwturing 
Company, formeriy known as the Roberts' coal, which haaaettfl twenty 
feet above low water of that stream, ten miles a^Mve its mouth, and 
five miles in a direct line from Lock and Dam No. 3. It measured 
three feet ten inches at the face of the driil, when I was there, the 
lower two-thirds being a fine, bright, solid "block" coal, havmg a ca- 
boidal cleai^e, but little disposed to crumble in mining and handling, 
nor to di^ntegrate by exposure to the atmosphere. It has a shale 
roof, and a floor of dark grey ferruginous aigillaceous shale, including 
nodules of clay iron stone. There is a wave in the Coal Measures at 
this locality, »nce the coal in tbe entry has a southerly dip of about 
four feet in three hundred and filly feet, while tt takes a lise a short 
distance below, and about one mile to the south the conglomerate is 
said to be in place. 

The section of the bluff in which the coal is found, as &t as can be 
seen, is as follows: 
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SECTION OF BLUFK AT THE MINES OF THE GREEN 

RIVER COAL. IRON, AND MANUFACTURING COMFA 

BY; 172 FT. FROM RIVER TO DH. ROBERTS' HOUSE 



Soil &Dd sub-aoll. 



Thick bodJed eandeWne, fonn- 
iDE a clilT towiuiJB Ibc lops 
of Uie ridges. 



Shal; Bandswoc. 
Bond of grilslODO. 



Scliiitose mtcaeraua wuidgtone. 



Sholo 

MftiD coilI or Muddj. 



Sandgtone at loir water. 



The DuuD block 
coal, twenty feet 
above Green riv- 
er, at these mines, 
is supposed to be 
ioferior id posi- 
tioD to the coal 
overiaid by black 
band, passed 
through in the 
borings at Wil- 
liams* landing. — 
If so, it would 
come in near 
where the thin 
coal is represent- 
ed, at about sev- 
enty feet above 
the river, and fif- 
ty feet above the 
main coal. The 
space below the 
sandstone cliff 
and the main coal 
appears to repre- 
sent the strata 
much reduced in 
thickness where 
the thick coals of 
Hopkins and the 
middle part of 
M uhleaburg 
counties belong; 
but which have 
thinned and fea^ 
thered out near 
the confines of 
the coal baffln on 
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Muddy nret. This ixifisrence Ib lather oonflnaed, If tt be tnie^ tltat 
there are three ooels oxowded into twdve feet of epeoe in the Uufti of 
Gtreen river^ about two milee above ita mouth, at about the required 
lerel. These are, however geological proUemSy that can alone be aolv- 
ed satlflfiustorily by a minute geologioo-topogiaphical survey, sueh as 
has been made of Union county* 

At these mines, with the present drift, one man can get out about 
seventy to seventy-five bushds of coal per day, worfii, at the mines^ 
six cents per bushel. 

There is slack-water navigation on Muddy river, firom its mouth to 
the coal entiy, with a depth of six feet of water if desred of obstruction. 

The chemical analysis of the block portion, i e. two-thuds of the 
lower part of Roberts' ooal, No. 191 of the collection, yielded: 

S^peeifie-grayity, tJll8 

Totel Yoladle matter^ 41.48 

Opli^ 58.6f 

100.00 

Moblore, 5.00 

Vdatilt eombnstible matter, 36.48 

Fund earbon in eoke» M.7t 

Adicfl, (white,) 3.80 

100.00 

It is slightly coherent when ignited, and bums with a strong yel- 
low flame, free from sulphurous acid or sulphuretted hydrogen. It 
swells up slightly in coking, and leaves a bright coke, above the me- 
dium density of that obtained from the coals of the western coal field 
of Kentucky. It will, doubtless, prove to be one of the best for man- 
u&cturing purposes on the waters of Muddy river. There is another 
coal supposed to be in the bed of Muddy river, below the main coal, 
but nothing definite is at present known in regard to it. 

At Van Landingbam^s, on Green river, one and a half miles below 
Lock and Dam No. 3, hard layers of sandstone are seen, extending 
from low water for eleven feet, (with coal under it in the bed of Oreen 
river?) This sandstone dips obliquely across (jhreen river, at an angle 
of 3^ to 4^ to the north-west, or about five to seven feet in one hun- 
dred feet 

Near Campfield^s, and I believe also at this place, coal two and a 
half to three feet thick, having the appearance of charcoal, lies thirty- 
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SECTION AT WILLIAMS' LANDING, COMMENCING FIF- 
TY FEET ABOVE GREEN RIVER; SPACE ABOVE BOR- 
INGS FILLED WITH SANDSTONE. UNDERLAID 
BY SHALES CONTAINING IRON STONES. 



fire feet above the river, covered by ebale and a grey band. This is, 
probably, the reptesentative of coal No. 194, and if bo, tb&t reported 
in tbe bed of Green river at this [dace is the equivalent of Roberts* 
coal; but if so, the aindstoue overlying it is harder and more solid 
than on Muddy river. A coal dirt also appears in the bank of Green 
river, at Van Laodingbam's, eighty-two feet above lofr water, and 
sandstone ledges at one hundred and twenty-six feet This coal prob- 
ably occupies the place of No. 193. The shaft and borings put dowi 
here by Mr. Kuizman, at Williams' Landing, disclose the following 
section: 

The dip is a- 
bout 5° 30', or 
eight feet in one 
hundred, to the 
north-west. The 
block coal strack 
at the bottom of 
the section here 
given, is suppos- 
ed to correspond 
to the main Rob- 
erts coal, on Mud- 
dy river; but to 

I* w. :^- ':' - ~'- | determine this 

BpkM. 59 ' ' -■ ' po.sitively would 

require minute 
surveys of hori- 
zontal distances 
nd dip. 

At Airdrie, now 
the property of R 
A. Alexander, 
formerly known 
as Paradise, and 






'S 



EX 



rTTT 



Hud band* of mnditone. i 

tentratiSed witli irgillBC 
ous >hale« tad totoe in 



BIkck band. 
Coal, brish. 
Fire cUy. 

Iron balliand bituminou thUe 



Milne's map> the 
main coal. No. 
192, with itsoli^ 
parting and lime- 
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stone roo^ lies Berenly feet above Green river, known fonnerly nndei 
the name of the McLean ooal. It measures here uz feet to box feet 
two inches; it is eovered by three feet nine incbea to four feet tax 
inches of bituminous shale, interposed between the tc^ of the coal and 
the limestoae. The section is as follows: 

For an analy- 
sis of the mun 
Airdrie coal* see 
Dr. Peter's Re- 
port, No. 156. 

From Aiidiie, 
towards month of 
Pond creek, the 
strata seems to 
have a gentle ele- 
vation, so tltat a 
lower coal notseen 
at Airdrio is sud 
to rise above the 
level of the river, 
four miled below, 
overliud by sand- 
stone. This lo- 
c.dity I had not, 
however, an op- 
portunity of in- 
specting. 

On Mr. Rodes' 
farm a limestone, 
with coat dirt un- 
der it, is seen in 
one of his fields, 
forty -thrt'e feet a- 




SftodttoneDeutapof bill. 



Place of «Mj No. 193; 
seen, but Mid to ooeat 1 
er down Green river. 

Umealone 

BimmiDoiui ahale. 



bove high water; and fifly-four above high water, in a hollow above 
the field, there is indication of another coal, probably the equivalent 
of the Eaves coal, which would come in, therefore, eleven or twelve 
feet above the main Airdrie coal, occupying nearly the same position 
with relation to that coal as the Jackfield cotd does to the Pigeon run 
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coal, in Hopkins ooanty, and Qie Mardn and Eaves coal, near Green- 
Tille. 

On high gronndf neara meeting house between Atrdrie and Rhodes* 
farm, a coal was seen, which ia probably equivalent to No. 194. 

At Kincheloe's blu^ or Lewisport, the rocks dip nortli-west aboat 
5°. fier^ at an elevatioQ of twenty feet above Citeen river, coal of 
mx feet nine inches Uee under a heavy sandstone thus : 

This is, proba- 
bly, a coal co- 
temporaneous 
with that two 
hundred and five 
feet above Green 
river, at Porter's 
Landing, (Tay- 
lor's bank,) and 
probably the rep- 
resentative, in 
this part of liie 
basin, of eitiier 
the upper or low- 
er Gamblin coals, 
of Hopkins coun- 
ty; but, if so, in- 
creased in thick- 
ness and altered 
in quality. It ia 
a friable coat, in- 
tersected with nn- 
meroub fissures, 
the joints ooated 

The sped- 



r-r~T 



r~r~T 



xzr 



tie: 



r~T\ 



l~i~r 



Soil Mid Eub'goii, &«. 



Sbalei, inclading hjdmted 
jde of iron toirwdt tbe (op 
of theb«di 



lliick bedded undslonc. 



A few iucliea ol shale. 
Kincheloe bluff coal. 



Slope, with ion ahily und- 



witii ochreooB infiltiations, about as thick as past-board. 
men of this ooal in the State collection is numbered 196. 
Two analyses of this ooal yielded, 

10 



lis 



SpwUc ijnfllji 



Total ivklileDuttw, 
Ooke, : - 



Itf. •« 
VI.0 <U 



Moutan, ... 
Tol«ti]« eombutible matter, 
Knd «ubaa,iB eoka, 
Aabea, 



97.0 40.3 

£6.0 flt.t 

«.0 3.0 



SECTION AT SOOTH CARftOLLTON, BBLOW THS TOWN. 



These luiBfyseB indicate* a better ooal thftn woold be anfidpited bjr 
inspeelioB of the coal in place — ^the aaliea moontit^ mily to AtHB tve 
to time per oeat, while it haa aa arenge quantity of fixed ouImd. 

At Soaffa Canollton the Kiodieloe bluff ooal appears to be oonoeal' 
ed in the lifu bsttom, and limestoae i^pears at an eIeratioD.1^ aenn^ 
tyfe^tims: 

ThestnttohaiVtt 
here a noxtttailyj 
dip of about &**.' 
The tbi<]k bedded 
sandBtone com- 
mencing at twen- 
ty fctit above the 
river in this sec- 
tion, and extend- 
ing to fifty-three 
to fifty-Eve feet, 
isathertheheav- 
y Eandstone over 
the Kincbeloe 
coal, or a higher 
bench of sand- 
stone that over- 
lies the fermgi- 
nous shale at 
eighty-fivB feet 



E^rioiMl limeeume. 



Spring alope, with sh^ijrMka. 



ftocka concealed In alopo be- 
low bottom of Modstonc *nd 
(he rtrer lorel. 



in the Kincbeloe bluff section. 
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SECTION O? COAL MEASURES IN E7ERLBT'S RIDGE. 



A heavy masa of shales succeed in the ascending order, above the 
Soath Carrolltoa sectioii; these form the extensive flats and pondy le- 
^Q in the so-called 'Island District^" on the head of Cypres creek, 
and seem to prevail neariy to the mouth of that creek^ but probably 
broken through by abrupt dialocatioD of the strata somewhere near 
Livermore, since the millstone grit and sub-cachoniferous limestone caa 
be seen bursting through the Coal Measures on the waters of Bamett's 
creek, iq Ohio county, dipping 35° with a diieotion south 20° to 25° 
east, while the millstone grit on the top of the hill, east of the same 
creek, has a neariy reverse dip of north 30° west, alt. an angle of 27° 
It is an extension of this same disturbance through ttie southern part 
of Muhlenburg county, which has reversed the indioation of the Goal 
Measures in Everiy's ridge, in the "Island District^" to a dip of 4° to 
the south, and again brought up a coal corresponding to that of Kinch- 
doe's bluf^ to an elevaticQ of about sixty feet above high water of 
6reen river, thus: 

The fcmr foot 
four luch coal un- 
der sandstone, 
seventy feat a- 
bove Green river, 
two mUea above 
Livermore, on the 
east side, is prob- 
ably the equiva- 
lent of the Bvei^ 
ly coiU, as well 
as the coal struck 
in the wells neex 
Worthingtoo. 

It is more than 
probable that the 
Burnett's ore^ 
dislocation above 
mentioned may 
be a continuation 
of the Bald HiU 
disturbance, of 
Union county, 



TX 



rn~T 



r~rT 



_L_L 



j-i 



Soil and gub'BOtl. 



Eacarpmcnt of thick bedded 
Baudaiuue, eiwndiog W with- 
in 10 feet of topof theridga. 



Coii; 

Sbaiy rocks. 
LimeslODO. 



Orej aM bloofc tbule. 
Eierly co&l. 



»ope of 55 to BO feet, filled 
with the shalj rockB? of the 
CjpreiiH Flats down »o high 
water of Greea river. 
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which nay be tnoed thfoii{^ M sUenbnig and HqpkiiiB ootmiiefl^ hot 
lies low in the fixnner eoontjr^ imder the Oypren flafa^ the Ifpe of fta0- 
tore pasang piobaUy near Ju^ Eates' solphar qning^ and oraniilg 
Pond riyer somewheore near the Fish Tiap find. 

Through the ^'Island Distaieii*'^ there is a fine body of anhle laa^ 
ooeapying knoUs and gwfly ndling sweUf^ derated thiEty to fifty ftet 
above the flats. ^The soil is of the natore of the fine loams of the 
qoatemaiy deposits of the JBi&Bon Porohase^ only mther ntore aipt 
laoeoQB^ supporting a heayy growth of Beeoh, interadzed with Pophr 
and Hickoiyy with an undeigrowth of Ftiwpaw/ ilnMm Mbfttk 

The ^fOKmHighfrrsy** lying between Green riyer ai^ 
is heavily timbered with Gum, White Oak, fta It would make fiae 
meadows^ and would yield fine crops of corn, but is not in cultmifioii 
fifom being subject to oreiflow* 

An otenaye^ low, narrow gmyd! bank ciroumscribeB titie flats of Cy- 
press. Its courBOy from the lower part of that stream, mra throQ|^ 
McLean and MoUenbuig counties, keeping from one to three iinlea 
distant fi!om Pond liyer, until it crosses that stream at Millport^ nun 
ning thence from one to three miles, on its west ade, until it again 
leaches Pond riyer at Ashby sbuig. This gmyd bank hafl^ undoubted* 
ly, been transported by currents established in the ocean at the time 
of the above mentioned disturbance, which rent assunder the Coal 
Measures in this yidnity, bringing the millstone grit and sub-carbon- 
iferous limestone to the sur&ce. 

At Davies' ridge sandstone and limestone, probably of the same 
date as those at South Garrollton, are tilted to the south-east, at an an- 
gle of 10^ to 15°, by the uplift in question. 

This Davies' ridge sandstone, which is fifteen to twenty feet thick, 
affords an excellent freestone for building purposes, and lies conyen- 
iently for quarrying. Xhe limestone is here two to three feet thick, 
underiaid by yellow shales, including argillaceous iron ore; and the 
same limestone crops out in a field opposite Judge Eayes' house. In 
the hollow below his house, is the sulphur spring preyiously mention^ 
ed. Tested at the fountain head the ^^Social Hill Mineral Water'' was 
found to contain, as its principal constituents: 

Free sulphuretted hydrogen, 

K^»rbonate of soda and potash? 

Sulphate of soda, 
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A little chloride of sodium, and probably 

Sulphuiet of sodium?''^ 

After being boiled down it effervesces fireely with acids, and turns 
reddened litmus paper blue. It contains less lime than is usually 
found in ordinary well and spring water. It is, no doubt, a valuable 
water for the cure of diseases of the skin, tinea capitis, psora, chronic 
pectoral affections, as an anti-lithic, and a gentie laxative, and therefore 
beneficial in improving the general health in many chronic affections. 

On the north side of the above &ult, towards the mouth of Cypress 
creek, dark shales and ironstones, including a* bed of coal two and a 
half feet in thickness, basset in the banks of that stream. Fifteen 
foot of black shale, overiaid by ten feet of light ^ey shale, with day 
ironstone, appear on the right bank of Green river, at the Livermore 
landing; under the black shale there is sidd to be an eighteen-inch 
coal under the bed of the river. These shales, ironstones, and coal 
are supposed to be of the same date as the shales, ironstones, and coal 
seen near low water of the Ohio river, at Goal Haven, and near the 
head of French Island, but this is, as yet, uncertain. 

At Mr. Samuel's, in the north-^east part of McLean county, on Deer 
creek, about six miles above its mouth, three coals occur in a distance 
of eighty feet — ^the upper, two and a half feet, the lower, a thick coal 
struck at the bottom of the boring, reported five feet or more. But if 
this coal series should prove to be, as seems likely, firom the thickness 
and bearings of formations, a continuation of the Henderson series, 
immediately below the Ohio river at that place, then this lower coal 
must have increased in thickness above what it is in the Henderson 
shaft, or at the mouth of Panther creek, b^ing, at the former place, on- 
ly four feet six inches ; at the latter, four feet two inches, provided its 
thickness, in the Deer creek borings, is correctiy reported. The in- 
tennediate coal is thin — only some one and a half feet — and lies not 
fiir above the main coal, (eight feet) 

*I had no niftro-prnflside of aodiam or other re-agent at that time, for determining the pres- 
ence of snlphuret of alkaii, but the quantity of salphar present, as well as soda, indicate the 
probable presence of solphuret of sodium. 
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Of Ilenderson, Daviess, Ohio. Butler, Edinomon, Grajfson, Hancock, 
and Breckimidge, and pari of Warren counties. 

The BGCtion of tbe Upper Coal M^aures, described in the first chap- 
ter of the Report, gives ao insight into a thousand feet of the Coal 
Measures of Henderson couuty. The same is shown on a large scale 
in the vertical diiigrani, No. 2. The remarks embodied in that part <^ 
tho ruport, in regard to the equivalency of the Ileuderson coals, is all 
that can be said, at present, ou that sabject. 

The following is the chemical analysis of coal No, 20G> of tho 
Stat« collection, situated near low water of the Ohio rivei-, at Hender- 
son: 

Total volatile matter, 46.S 

Coke, 64.fi 

100.0 
Moisture, ......... 8,0 

Volatile combastible matter, 39.fi 

Fixed carbon in coke, -.-_--- 44.6 

Ashes, (grey,) , - . 10.0 

100.0 
In coking it forms small mamniillary excrescences. Coke of &ir 
quality. 

As yet we have no analysis of the four and a half-foot eoat, lyi^ 
at a depth of from ninety-three to one bundied'feet in the HeodeiBoa 
shaft I subjoin, however, an analy^ of a coal whidi will pretieJily 
prove to be its equivalent: 

Total roladle matter, 44.5 

Cole, SA.C 

166.0 
Mtnstore, - It.S 

Volatile combualible matter, --•-.. 33.0 - ',- 

Fixed carboD in coke, 47.0 r 

Ashes, - - 8.6 

100.0 

The coal on Bluff creek, above CurdsAiUe, ten feet below high wa- 
ter of Green river, at Cook's mine, is probably the southern extension 
of the same bed, ridng in its southerly comise up the valley of Grreeo 
river. At this mine the coal measures four foet two Inches. 



/ 
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At some localities there appears to be a thin seam of coal about 
twenty feet above this bed, but of no practical value so far as we have 
yet observed it 

The next coal in the descending order is a bed from two and a half 
to three and a half feet thick, which comes in eighty-four to ninety- 
eight feet below the last^ lying in the Henderson shaft, one hundred and 
eighty-five feet below the Ohio river. This is perhaps the bed which, 
rising in a south-easterly direction, appears on the Horse fork of Pan- 
ther creek, in Daviess county, three and a half miles a little south of 
east of Owensboro', on Mr. Sharp's farm, covered by shale containing 
fossil Prodiietus and other shells, converted into iron pyrites. No 
analysis of this coal has yet been made. 

To the next workable coal is one hundred and eighty-four to two 
hundred feet This is perhaps the same bed which rises forty or fifty 
fuet above the Ohio river, three or four miles below Owensboro', and 
known there under the name of the Bonharbor coal of Daviess coun- 
ty. This coal has the following composition at that mine : 

%)eeific grarvity, 1.273 

Total volatile matter, 48.3 

Coke, 61.7 

100.0 
Moisture, 7.0 

Volatile combustible matter, 41.3 

Fixed carbon in coke, 46.7 

Ashes, (light grey,) 6.0 

100.0 

A few inches of the upper part of the Bonharbor coal is slaty, 
hard, and close-textured, having a structure approaching to Cannel 
coal. By analysis this part of the bed yielded. 

Specific gravity, 1.626 

Total volatile matter, 38.0 

Coke, 62.0 

100.0 
Moisture, 4.6 

Volatile combustible matter, 33.6 

Fixed carbon in coke, 37.0 

Ashes, 26.0 

100.0 
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It does not swell much in coking; forms a coke of fibrous structure; 
ciackles in burning. This is a very inferior part of the Bonharbor 
bed, and should be rejected, as it will clog the giate with ashes. 

There is also about a foot or a foot and a half of this coal at the 
Bonharbor mines that is very pyritifei'ous, and should be rejected or 
only sold for burning lime or other such purposes; were this done the 
Bonbarbor coal would bear a better reputation than it has at present 

About thirteen feet above this coal is a thin coal, a foot or eighteen 
inches thick, which was struck in sinking the air shaft at the Bonharbor 
mines; it was passed through in the HoUoway borings at about the 
same distance above the main coal. One hundred to one hundred and 
five feet below the main Bonharbor coal succeeds, in the descending 
order, a coal varying &om thirteen to eighteen inches in thickness, 
which is just below low water mark under the Coal Haven factory, 
and is five feet above low water above the head of French island, oa 
the Indiana shore, two miles below Enterprise. It has the following 
compositioD: 

Total volatile matter, 47.0 

Coke, ... - 63.0 

100.0 

Moisture, g.Q ^^^^ 

Volatile combustible matter, 41.0 ^^^^Q 

Fixed carbon to coke, - - - - - - - ' 46.6 

Ashes, - 6.5 

100.0 ' 

Doea not pufif op much in coking; throws oat small maminiUiaiy 
exoresceBcee; coke of fair quality. 

The shales, both above and bdow this coal, oontaio ooneideniUe 
quantities of carbonate of iron. Inteistratified in the shale, above Ifae 
bead of French island, is a band of dark bituminouB, ferrugioooi^ oil- 
carious rock, rich in fossil remtuns, amongst which the Spiri/er fadger 
and Chonetea mesoloba are conspicuous. The strata, at low water, be- 
low the Coal Haven factory, in Daviess county, occupy the same geo- 
logical position; and it is probable that the coal in the bed of GrsMi 
river, below the town of Livermore, in Ohio coanty, and Uie sbslee 
and iron stones in the bank at that landing, are of the same date. N$ 
coal is known below this for about three hundred feet, wbea a bed n* 
ported to be six and a half feet in the Hdloway borings s^ in under 
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a mass of one hundred and seventy-seven feet of shale, and overlying 
a great thickness of sandstone. It is surmised that this may be the 
same coal which in Union county underlies the Wash creek shales, 
and overlies the Bethel Hill sandstones; but these are matters which 
can only be satisfactorily determained by the detailed geologico-topo- 
graphical survey. If this supposition be correct then the French Is- 
land and Coal Haven coal would occupy nearly the same position as 
the coal associated with the Chapel Hill shales of Union county. 

The materials forming the Coal Measures in the northern part of 
Daviess and Henderson counties, being for seven or eight hundred feet 
sofl and unresisting, they have suffered greatiy from denudation; this 
is the reason why few or no hills or rocky blujQls are found on the Ohio 
river, for a long distance, from near Puppy creek, in Daviess county, 
to Henderson, and even a long distance below that place. In fact, 
this part of Kentucky, for many miles south of the Ohio river, pre- 
sents a continued succession of beautiful level and productive lands; 
based, for the most part, on a substratum of clay, and partaking, to a 
considerable extent, of the nature of the fine quaternary soil hereto- 
fore spoken of when treating of the Jackson Purchase. This soil is 
admirably adapted for the growth of maize and fine silky tobacco : 
spedmens of this soil, from Daviess county, have been collected for 
chemical analysis, but it could not be placed in the hands of the chem- 
ical assistant before his report had to be completed. I would only 
here remark, at the present time, with r^ard to the soils in question, 
that their fertilizing properties are, for the most part^ too severely tax- 
ed by a continued succession of exhausting crops, like com and to- 
bacco. To keep it in good heart it is necessary that there should not 
only be a rotation of crops, but they should be every four or five 
years renovated by a clover crop turned in entirely, or, if the land 
can ill be spared for a season, be ploughed under after one cut of clo- 
ver-hay has been removed. 

The same causes which operated to produce this fine soil h:ive also 
rendered the study of its geology difficult and obscure, firom the 
scarcity of good natural sections; the soft material having crumbled 
away, the bassetting edges of the strata are concealed firom the scruti- 
ny of the geologist by the extensive debris that has overspread this 
country. In the high ground forming the sources of the Horse fork 

of Ptother creek there are several out-crops of coftl, covered by a foa* 

20 
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sUiferous shale, and lyiag generally under the sob-soil. The bed is on- 
ly from tw<?nty to twenty-four inches, where 1 have had an opportuni- 
ty of inspecting it, and cannot therefore be considered a profitable bed 
to work. 

At Squire Dogao'e coal has been etraek in his well, forty to fifty 
feet under a mottled limestone, very much resembling in appearance 
the limestone of Daviess ridge, in McLean county. The most im- 
portant bed of coal, hitherto observed in this neighborhood^ in Daviess 
county, is in the forks of Panther creek, in a hill known as "Wolf 
Hill," on Mr. Brinning's farm. The outcrop is thirty to forty feet 
above the base of the hill, in the midst of soft shaly rocks boUi above 
and below it, end having a covering of about ninety feet of hill, most- 
ly composed of grey shales, argillaceous and dark near the coal, and 
becoming lighter colored and more siliciouB towards the top, with yel- 
low ferruginous streaks. At the entry the coal measures twenty-eight 
to thirty inches. Mr. Hunter informs me that, including the soft coal 
at the bottom, Dr. Stevens' measurement made it thirty-four inches 
near the entrance, and thirty-six inches one hundred and four feet in ' 
the drift, as the soft coal becomes harder in that distance, and the coal 
increases two inches in thickness. The bed rune ueariy horizontally 
into the hill, with an undulating floor of fire-clay, which Mr. Hunter 
says flattens out fifty feet in the entry. This coal oome out in good 
blocks, with a bright and clean surface. 

Two ohemicsl analyses have been made <^ Hds coal, (No. 189 (^ 
the State collection;) the first taken firom the drift soon after it was 
entered; the second from the face of the preeeot entry after drivii^ it 
one hundred and four feet into the hill : 
Specific gravity, I.S28 

ToUl volatile maU«r, - . . . 
Coke, 



Hoistare, 

Volatile combustible matter, 

Fixed carbon in coke, 

Ashes, 





1(1. 


td. 




44.8 


42.4 


- 


56.2 


57.6 




100.0 


100.0 


Iff. 


td. 




12.0 


1«.0 




82.8 


30.4 




64.2 


56.6 
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It forms a tolerably compact coke, with metallic lustre, some por- 
tions of which have a teodency to assume a remarkably crystaline 
stracture. 

This is a Mght pure coal, finee fix)m earthy matter, and richer in 
carbon than the average of the coals of the western coal field. It is 
one of ihe best coals for maaufacturiog purposes in tills part of the 
basin. The only disadTantage it possesses is the conaideiable amount 
of imlnbed moisture. There are a few thin laminsa of pyrites and hy- 
drous aluminate of silica {PholeriiCy) in some of the joints, but on 
the whole, it is fireer from sulphuretted impurities than the majority of 
coals. 

The exact position which the Wolf Hitl coal occui^es in the Coal 
Ifeasuree is, as yet, problematical, but it must be towards the middle 
of the series. In the same hill, twenty-eeyen feet above the main bed, 
is a black dirt, which no doubt marks the place of a tiiin overlying 
eoal. 

One and a half miles north-east of Wolf Hill a coal, said to be 
twentyHsix inches in thickness, is seen in the bed of a branch on John 
Watkins' fiurm ; also, on John Boon's farm. It is supposed to be the 
same as the main Wolf Hill coal. A coal of similar appearance, qual* 
ity, and thickness occurs also in a ravine on the Smith Fuqua &rm, 
three miles south of Wolf Hill, and two and half miles from Miller's 
mill, on the south branch of Panther creek. It is covered by seven 
and a half feet of shale. At a height of fifty to sixty feet above, a 
sandstone is seen in place, about twenty-five feet below the top of the 
ridge. 

The wet and miry bottoms of South Panther, near Mills's mill, 
indicate the proximity of some considemble body of argillaceous shale 
in the neighborhood. Immediately under the mill on tibat creek seven 
feet of argillaceous shale are exposed, capped with ledges of sandstone, 
and resting on soft sandstones, visible in the bed of the creek. 

Two miles above Livermore, in Ohio couniy, a coal four feet four 
inches in thickness lies in the hluffi of Gb:een river, seventy feet above 
ihe river. This coal is equivalent to that in £vedy's ridge, shown in 
section elsewhere in this report, and is covered, like it, with thick beds 
of sandstone. 

The coal exposedi in a hollow a little further up Green river, and 
about a quarter of a mile baok frofi the liT^ 9t the W4;K)dward banki 
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covered with black sbale, will probably prore to be a lower coal, which 
lies here forty to fifty-five feet below the main coal. At present the 
levels, distances, and dip have not beeu aecerlained with sufficient ac- 
curacy to enable me to form a decided opinion. If so, it ie a thinner 
coal than the main bed — probably about three feet six or eight inches. 

The dislocation of the Coal Measures and uplift of the millstone grit 
and Bttb-carboniferous limestoncj previously alluded to when treating 
of the geology of Muhlenbuj;g county, must cross Green river not far 
from Livennore, since chert beds of the sub-carboniferous group are 
eeen on the Herman ferry read, and limestones of the same date caji 
be traced in the bed of a branch of Bamett's creek, two miles south of 
William Field's farm, some of them having the peculiar structure and 
composition of hydraulic limestone. This rock may be recognized by 
its dark grey color and disseminated nests and veins of quartz. These 
calcarious rocks are dipping, at one place, south 20° to 25° east, at on 
angle of 36°, Amongst the shales overlying these rocks four inches 
of imperfect coal are interstratified. 

In the game vicinity, and for many miles along Bamett's creek, 
licks and ealine efflorescences are observable; and on the middle fork 
a brine of some strength exudes. On testing the water of Mr. Wil- 
liam Field's stock well, a large quantity of sulphate of magnesia, some 
sulphate of soda, sulphate of the protoxide of iron, and a little chlo- 
ride of sodium and chloride of magnesium were found to be the princi- 
pal coQstatuents. Two miles south of Mr. Field's, on Bamett's croek, 
some salt has been made. It is highly probable that borings of sofll- 
cient depth, put down near wh«% the coafinea of the slope of the dip 
of the Goal Measares abut against the tilted strata of the sab-caibomf- 
eions rocks, would resnlt in reaching productive brines. 

^ The saline efflorescences contain the same ^ts that woe detected 
in the above water. 

Lead ore is reported to have been found near the monUi of ^ate 
cieek in the eariy settlement of the county; but I have not had an 
opportunity yet of examining that locality. It is not at all improb»- 
Ue that both lead and zinc ores may be discoveied when the- dotted 
soTvey is carried along the line of dislocation and apUft of the snb* 
carboniferous limestones of Ohio connty, since there is, as heretofore 
remarked, a narrow belt of the same formation which bears lead oie in 
Cnttenden ooonty, Kentaek7> and HavdiD oounty, DUikoiB. 
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On the east side of the lange of millstone grit^ noted as occurring 
in the divide between Bamett's creek and No creek, and two miles 
north-west of Hartford, a coal two feet eight inches in thickness has 
been exposed by stripping off the soil and sub-soil. This coal has all 
the appearance and properties of the bed of coal on the confines of 
Christian county, and occupies, in all probability, the same geological 
horizon. Like these coals, it presents in the horizontal partings the 
woody fibre and charcoal appearance in great perfection, of the ^'reedy 
eaah*^ of Mushet It has a seam of three or four inches of coal-rash 
running through it The dip is south 20^ to 30^ east. It rests on 
fire day, and has a covering of about two feet of sofl> schistose, argil- 
laceous shale and thin bedded sandstone, with impure, silicious, hydra- 
ted oxide of iron in the joints. 

On the south side of Rough creek, under the bridge at Hartford, 
one foot of coal is seen thirty-two feet above low water, covered by 
black shale resting on fire-clay, with ferruginous reddish grey shales, 
with bands and blocks of soft schistose sandstone disseminated. This 
coal is of good quality, but two thin to be worked by entries. 

A fine bed of coal crops out on the waters of Lewis creek, on Aus- 
tin's land, affording about five feet of dear coal, better suited for the 
Qse of the blacksmiths than any in the neighborhood. It has a roof 
of thick black shale, passing upwards into yellow ferruginous, schistose, 
alidons shales. It is probably the equivalent of No. 193, and the 
second coal in the descending order, in the Porter's landing section, to 
be hereafter given. This coal, preserving a thickness of four feet eight 
to five feet three inches, can be traced firom one and a fourth to one 
and a half miles to the west, and two miles north-east 

A good coal also bassets on William H. Hines' place, on the waters 
oi Muddy creek, in Ohio county; four feet can be seen in the natural 
exposure; it may be still thicker if fairiy opened under a regular roof 
The out-crop is seventy-five feet below a sandstone capping the tops of 
the ridges ; the intermediate space is filled with argillaceous shale, in- 
dofidng some fair samples of ironstones. One mile east of this a bed of 
ooal, supposed to occupy the same geological position, is seen at Shanks 
and Monroe's spring. These localities are near one of the surveys for 
the air line of the Louisville and Memphis railroad. 

In digging Mr. Austin's well coal was entered at twenty feet down, 
mpfOBed to be four fi^et thick; also in Mr. Harris^ wdl, about ten feet 
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from the surface, and a thin coal of one to one and a half feet 
oocurs at a spring one fourth of a mile east of the Four Milo 
house, on the Morgantown road. 

A minute topographical survey m;\de in Ohio county, from Porter's 
landing by these various localities, would not only determine the truo 
geological position of those numerous outnirops of coal above men- 
tioned, but unfold other important beds of coal, which there is reason 
to suppose both overlie and underlie the Austin coal. 

Between Harrison's and Culberteon's a sample of soil was collected 
for analysis, peculiar for the luxuriant crops of henj-p^ss which it 
bears; the soil is also well adapted for corn, but, after a few years of 
suMessive crops of this grain, it is unproductive until sodded; sub- 
soiling and clover fallows subsequently turned in, would gi'eatiy im- 
prove such land. 

The approximate geolo^oal section obtained of the Green rivra- 
bluff's, to the height of nearly tiiroe hundred feet, is instructive, and 
throws more light on the elements of the Coal Measures of Ohio coun- 
ty than any locality yet visited in that county. 

The only bod 
at present work- 
ed is the upper 
bed under heavy 
sandstone, at an 
elevation of two 
hundred and 
five feet above 
Green river. — 
Mr. Stephen 
Taylor works this 
bed to supply 
st««mboats ply- 
ing on Green riv- 



J_i 



O 



SIirIoI oi>Doc»l«d in slope. 



Near the top 
of a high ridge, 
one quarter of a 
mile west of this 
aoctiou, heavy 
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SECTION OF TAYLOR'S COAL MINR— Contiwifd. 



I I 



T7T 



Black ihale. 

Coal 4 feet 6 to 5 feet I inch. 

Flrodaj, 



SpBiK coucealed. 
SiUctoui BhalcB. 



Blmck ahale. 
CcaL 



Shale, witli ■ttlcioni Iron oi 



CoDglnmerate lifflcaMn? 
pudding- slotie^ 
~ Shale. 
' Coal. 



I<idges of sand- 
intone are in plac^ 
inclosing a kind 
of ferruginous 
conglomerate and 
some masses of 
limestone ; and 
one mile north- 
east^ in a ravine, 
;ea of con- 
glomerate lime- 
stono crop oat 
seventy feet a- 
bove high water, 
covered by shale, 
with silicioas iron 
ore. Cktal appears 
here in natural 
oat-crop in the 
bank of a branch, 
a few feet below 
the above lime- 
one. 

In the east part 
of Ohio county, 
on the waters of 
odian Camp 
creek, I had oc- 
cadon to examine 
one of the most 
suspicious waters 
of this part of 
Kentucky, sup- 
posed by many 
to have caused 
the death of ma- 
ny cattle, with 
all the symptoms 
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of milk-sickness or trembles. Sulphuretted hydrogen, passed to sat- 
uration through this water, gave no indication of the presence of 
arsenic, lead, antimony, or any of these poisonous metals; hut I 
found the water possessing strong astringent properties from the 
presence of sulphate of alumina and sulphate of the protoxide of 
iron, confirming the views heretofore entertained in regard to such 
watei-s. treated of at length elsewhere in this report. 

This water issues from near the level of a thin coal lying some 
twenty-five feet beneath the general surface of the farming lands of 
this part of Ohio county, covered by two to three feet of black shale. 
On the divide between Indian Camp creek and Welch's creek are heavy 
ledges of sandstone, and on the south-east slope below some hydrated 
oxyde of iron ; this surface ore is, however, too silicioua to be a good 
and profitable working ore. 

Naut's coal, two miles south of Morgantown, lies on the waters of 
Sandy creek, from ten to fifteen feet below the surface of the ground 
bordering on this branch. It is worked at present only by stripping. 
It is between three and four feet in thickness, and is in good repute, 
not only with the blacksmiths of the neighborhood, but with those of 
Simpson county. It is probably one of the lower coala of the basin, 
rising to the surface towards the south-eastern confines of the western 
oofil field. 

Russey's coal, on Big Mnddy oreek, is supposed to be tlie same bed. 

No coal was struck in the distance of fifly-two feet, in sinkiDg 
the public well at Morg.intown; the material passed through ttas chief- 
ly sandstone, some of which was hard and qaaiizoae; impure lime- 
stone is also reported in this excavation. 

In the bank of Green river, at Woodbury, just below the conflu- 
ence of the two principal forks of this river, we obtained the followii^ 
section: 
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TbiD Rod thick bedded sand* 



There ia, prob- 
ably, a workable 
bed of coal no 
great distauce be- 
neath the bottom 
of this section, 
occupying the 
place of the main 
Nolin coal, to be 
noticed hereitf- 
ter. 

Three miles a- 
hove the mouth 
of Barren river 
the first ledges 
of sBb-carboaif- 
erous limestone 
.emei^, as yet 
noticed, in a 
south-€a3t course 
irom the forks of 
Green river. — 
This is in tha 
north- west comer 
of Warren coun- 
ty, on the waters 
"'„?i'.lLtiX"t,'',r4; »f Clay Lick 
i^dZV:™; ■'"* """ I™«1=. ■' Neigh- 

bors' farm. 

There is eaid to bo a two-foot coal in Warren county, which shows 
its oat-crop on Lost ci-eek, and was also seen on Indian creek before 
the dam was constructed below the mouth of Upper Ivy creek, in the 
neighborhood of Young's. 

Limestone is tn force on Swan creek, and can be found low down in 
most of the exposed sections on Ray's branch, the tops of the ridges 
being capped with sandstones of the millstone grit series. At some 
localities in this vidnity the limestone has frequently a conglomerate 

21 



SchiatoiB hiactc »hileB, > 
VCD to ten bkndi of cai 



or padding-stone straotoie. Above this limeetonfl^ on the imtas of 
day lick, seven miles above fhe mouth of Banen river, in Wama 
ooaniy, some tolerably good iron ore, of the limonito varieiy, naa ob» 
served. 

The blackamiths of BowUnggreen obtain some coal on tike Mtea of 
Little Reedy creek, bat I have not yet had an opportonity of emmiH 
ingii 

The ridges in the soath-westem part of Edmonson ooanty, nUoil 
give rise to the watera of UtQe Beaver<lam creek, are composed of 
sandstone of the millstone grit Passing to the east^ an abrupt de- 
scent of one hnndred and eighty to two hundred feet leads into abean- 
tifiil valley, based on the limestone of the sab-earix>mfiaroas groop^ 
watered by Alexander's brsnch. On the dedivity the oolitic beds of 
the sab-caxboniferoas groap are in place. 

In the immediate vicinity of tibe Ohamelion ^[xrings the Pentvemitsl 
limestone makes ite appearance a few feetabove the level of the nSnev* 
al springy the sarrounding hills being capped with sandstone ^ the 
millstone grit 

The prindpal constituents of the waters of the Chaanelion Spraigs, 
are, 

Small quantity of free sulphuretted hydrogen; 

Free carbonic acid gas; 

Sulphate of soda? 

Chloride of sodium; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia, a trace; 

Sulphate of magnesia, a trace; 

It is neutral to test paper. It does not appear to contain sulphuret 
of alkali, since nitro-prusside of soda produces no perceptible effect on 
the unconcentiated water, and when boiled down until all the free car- 
bonic acid has escaped, and the whole of the carbonate of lime and 
magnesia is deposited and separated by filtration, no effervesence was 
observed by the addition of nitric acid. 

Where the water runs off over leaves and other vegetation three dif- 
ferent sediments subside— one is Mack, one purple, and the other 
white. The white sulphur water, near by, seems to contain less sul- 
phates but mgre chloride than tjiie other spring, and deposito only a 
small light-colored sediment 
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I also tested, partiallyi a sample of the chalybeate water owned by 
Mr. Swiimey; one and a half miles from the Chamelion Springs, brought 
to me for examination. Its principal constituents are, 

Free carbonic acid gas; 

Bircarbonate of the protoxide of iron ; 

H-carbonate of lime and magnesia ; 

Small quantities of chlorides, probably chiefly chloride of sodium. 

It has a slight oily looking scum, which collects on the surface, due 
to a film of petroleum. 

There is a feeble chalybeate water also on the Chamelion Spring 
property. 

Between this locality and Brownsville are alternations of sandstone 
and limestone, with a conglomerate resting immediately on limestone, 
within a mile of Brownsville. The conglomerate can be traced on the 
north side of Green river, between two and three miles, to a school 
house on the top of the hill, on the I^tchfield road. From this point 
table land, resting on sandstones of the millstone grit, extends for 
dght miles in a northerly direction, when there is a descent to the val- 
ley of Nolin creek, of over two hundred feet; more than three-fourths 
of this is limestone, with some alternations of sandstone and chert 
The bed of Nolin creek, near the northern confines of Edmonson 
oounty, is Pentremital and Archimedes limestone. 

Several beds of valuable iron ore are interstratified with the ferru- 
ginous shales in the sixty or seventy feet of the upper part of the sec- 
tion of the Nolin ridges. It is from this source that the Nolin Fur« 
nace was to be supplied with iron ore, but the death of one of the own- 
ers of the property prevented the continuance of the enterprise. 
There is also a valuable bed of workable coal in the same hills. 
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APPROXIMATE SECTION OF THE GEOLOGICAL rORMA- 

TiONS OF THE NORTHERN PART OF EDMONSON 

COUNTY, ON WATERS OF NOLIN CREEK. 
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D&rk Hhalc, Willi cnrtionsU of 
iron, and probable jilace of 
ToMilirerouB iron ore? 1; ibg 
farther north. 



GTe<r metal. 

Main Notin coil 4 U 5>^ or G ft 



Schistose Baadatoue, (local.) 
4 to 6 iDch coal. 



Space chieflf filled with marlj 
ahalea, with perhaps boeqo 
thin inUrcaJatioiu of lime- 



Tile bkck shale, 
with carbonate of 
iron, lying be- 
tween two hun- 
dred and two hun- 
dred and twenty 
feet above Nolin 
creek, is proba- 
bly the equiva- 
lent of the shale, 
including ore, no- 
ticed as occur- 
ring on Green 
river, below ita 
confluence with 
Biuren river. It 
occupies, moreo- 
ver, nearly the 
Hime geological 
horizon, with ref- 
erence to the dis- 
tance above the 
upper grey lime- 
stone, that the 
fossil ifeiousaigil- 
laceous iron ore 
does, situated a- 
bout a mile to the 
north-west of the 
section here giv- 
en. At that lo- 
cality considera- 
ble carbonaceous 
matter is dissem- 
inated, and the 
ore bed is over- 
laid by a schia- 
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APFROXIMA.TE SECTION IN EDMONSON CO.— CoDtloued. 
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Lower buff uid jeltow tin 

Marij ihales. 

Limestone 

Band or oellulir chert. 



ArebimedM and Fentremital 

limestone in the bed of Di- 
Tiess' branch of Nolin creek. 



tose sandstone 
very similar in 
appearance to 
that covering a 
coal on Daviess' 
branch. 

These obsOTva- 
tions have led to 
the inference that 
a bed of coal may 

ssibly be found 

Bome portionB 
of Edmonson 
countyuDderthis 
upper bench of 
Bandstooc, when 
the country 
comes to be sur- 
veyed in detail. 

The middle ote 
bed comes in a- 
bout twenty-five 
or thirty feet a- 
bove the fosulif- 
iron ore 
and shale, which, 
with some dia- 
aeminatj^d shaly 



matter, is two feet thick; and another six-inch bed of ore skims the 
tops of the highest points of the ridges, some tea to fifteen feet higher 
in the section. 

Only an approximate analysis has been made of one of these ores, 
which is essentially a carbonate yielding 54 per cent of protoxide of 
iron, equal to 41.1 per cent of metallic iron. 

A remarkable feature in the geology of Edmonson county is wit- 
nessed at the mouth of Dismal creek, between two and three miles east 
of north of the above section. One hundred and fifty-five feet of 
p^bly Baodfitone and conglomerate f^pears here in vertical eeoaip- 
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meat, (see plate No. 6,) rosttng on. AicMmedes limestone, similar to 
the rocks at the base of the section just presented, and occupying, 
therefore, the place of the alternations of limestone, sandstone, chert, 
marly shales, and coal of that section, We are led to infer, from this 
local modification of the order of superposition, either that the hori- 
zontal continuity of the strata, of deposition n'os interrupted at the 
mouth of Dismal creek, and some very local cause operated to pro- 
duce an entirely different sediment from that accumulating to the 
Boutii, or, what is perhaps more probable, powerful local currents, 
sweeping over this point, first carried away some one hundred and fif- 
ty feet of the original material forming the ocean's bed, the denuded 
space being subeuquently filled in with sand and gravel, when the 
force of the rushing waters was in some measure retarded. The very 
local position of the conglomerate, at the base of our Coal Measures, 
and its prevalence in the vicinity of the principal water courses, in 
valleys along which we might expect ancient currents to have been 
directed, lends probability to this latter conclusion. It is to sim- 
ilar causes that I am disposed to attribute the fact that the lower coal 
beds are often irregular in thickness, or entirely cut of^ m the imme- 
diate vicinity of the conglomerate. Such strong currents were un- 
doubtedly established by extraordinary upheavals, and changes taking 
place at that period in the bed of the ocean. These disturbances and 
denuding causes also explain those abrupt attenuations sometimes no- 
tioed near the conglomerate, particnlariy where the stiata are thrown 
into anticlinal folds. At several localitiea in this peighborhood ooal 
naptha, or petroleum, oozes from near the place of one (^ the ooals of 
tMs part of Edmoneon connty, which, after becoming inspiasatedf 
forms a kind of con^tent miuexal pitch or coal-tu. It yielded, by 
approximate analysB, as follows : 

BpecHic grmvity, -...-..-l ,38t 

Total voUtile matter, M-T 

Cok*. 40.8 



ICcnature. ...••..., 0.0 

VoUaie umbuiMt maUm, .-•..- «0.7 

fixed earboB. U-3 

AAm. MO 
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Two coals taken fiom diffeient localities whence this mineial pitch 
oocars yielded, 

S^ific gravity, - 

Total volatile matter, 

Odie, (tmcbanged,) 



Moisture, . . - 

Volatile oombostible matter. 
Fixed carbon, 
Asbes, .... 



. m 


1.291 






IH. 


2d, 


- 


40.0 


45.2 


- 


60.0 


54.8 




100.0 


100.0 


It/. 


td. 




3.0 


4.7 




37.0 


36.5 




40.0 


53.8 




20.0 


5.0 





100.0 100.0 

On the soudi side of the ridge dividing Nolin from Daviess' l»ranch 
coal-tar ooses from under and out of a five and a half foot (5i) coal, ex- 
posed in a good natural section, forty-five feet above a dark grey lime- 
stone, and sixty feet under a bench of sandstone; also on the north 
side of the same ridge, fix)m under ledges of sandstone. Here no 
ooal is visible, but it is probably the place of another bed of coal. 
Twenty feet above a clifi* of conglomerate, and probably on the same 
geological horizon as the last mentioned locality, on Mr. Morris' prop- 
erty, in the western part of Edmonson county, near the head of Buf- 
fiilo creek, the same material percolates from the earth. 

From the firequent occurrence of this material in Edmonson county, 
I am disposed to think that coal, suited to the production of burning 
and lubricating oils, and ParaOine or paranapthaline, may be found by 
a minute survey. The crude material, when fi:eed fi*om adhering 
earthy impurities, is used by the inhabitants for greasing wagons, 
pitching boats, and other such purposes, since it can be collected both 
in the liquid and solid form. 

The lowest bed of "mountain ore," lies forty to fifty feet above 
the grey limestone measures, with disseminated shale, three feet five 
inches, to four feet six inches. It is rather more earthy than the mid- 
dle bed, twenty to thirty feet higher in the hills. This bed, with dis- 
seminated shale, is some two feet thick, and the top hill ore, ten to fif- 
teen feet higher in the section, is only four to six inches thick. The 
lowest of these beds lies fifteen feet above a bencdi of sandstone, but^ 
until accurate levels are carried over the oounty, by the detailed tur- 
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Tey, it is difficult to say whether this is the upper or lower bench of 
sandstone; if above the upper bench, then there is one more ore bed 
than 13 represented in the pronsional section heretofore given. 

Judging fi'om the strike-line and dip of the formutious on Nolin 
and Buffalo creeks there are doubtless outrcrops of both coal and iron 
ore to be found on Bear creek, bat these I have not had an op- 
portunity of investigiiting. The best soil of the table land of Ed- 
monson county supports a growth of white aud black oak, hickory, pop- 
lar, and dogwood. The second rate table land soil is indicated by a 
growth of "spotted" red oak, Qverciis coca'nea? These table land 
coal measure soils, may be considered the prevalent soil of Edmonson 
county, being much more extensive than the bottom lands, which derive, 
locally, a portion of their ingredients frona the intercalated beds of sub- 
carboniferous limestone that crop out at the base of the hills. The 
Edmonson county soils are well adapted to tho growth of llax. They 
also produce good crops of small grain and fine tobacco; they are not 
BO woli suited for corn crops, which soon exhaust them. 

Sandstone, suitable for hearthstones, crops out a little above Davices' 
branch, lying in beds from six inches to two feet, and dipping from 
1" to 2° south, 80° east, which assumes, however, a much higher angle 
of some 10° further down the branch, where there is a local wave of 
the stratii. 

On the waters of Buf&lo and Calloway creeks, beds of hydiated 
brown and yellow oxide of iron occur, apparently of good quality, bat, 
as these have not yet been &irly opened, I am unable, at preaeot, to re- 
port particularly in regard to them. 

High cliRs of conglomerate, 150 to 170 feet in thickness, resting ob 
limestone, similar to those on Dismal creek, occur on the head watos 
of Buflalo, at the base of which issues the "Big Spring," giving origin 
to that creek; and flowing off over buff beds of Archimedes and 
oolitic limestone. 

Thirty-five feet under this comes in a bed of black shale and fire- 
clay which lies in the bed of the creek. The black shale has been mis- 
taken for co:d. It is pos^ble that between the shale and fireKilay there 
may be a bed of coal of a few inches in thickness, equivalent to some 
of the thin coal seams found in the vicinity of Stevensport, in Breck- 
inridge county; but it is improbable that any bed of coal of pnotiml 
value will be discovered ng low down in these bills. 
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The coDglomerate can be traoedy in a direction west of south, to the 
desoent from the table land down to Green river. 

On the south side of Gh'een river the platform of limestone, forming 
ibe descent into the Mammoth cave, is two hundred and thirty-two feet 
above Green river. 

The entrance to the cave, being thirty-eight feet lower than this bed 
of limestone, is one hundred and ninety-four feet above Green river. 
In Hie above two hundred and thirty-two feet^ there are several heavy 
masses of sandstone, viz: at one hundred and twenty-five, one hundred 
and forty-five,one hundred andfifty, one hundred and sLxty,and two hun- 
dred and fifteen feet, but it is probable that most of these have tumbled 
from higher positions in the hill, as no alternations of ^ndstone have 
been observed at these levels in the cave. From an elevation of from 
two hundred and forty to two hundred and fifty feet, the prevalent rock 
is sandstone without pebbles, which can be seen extending up to three 
hundred and twelve feet to the foundation of the Gave hotel. The 
united thickness of the limestone beds on this part of Green river, is 
i^ut two hundred and thirty feet, capped with eighty feet of s md- 
stone. About midway of the section on this part of Green river, 
are limestones of an obscure oolitic structure, but no strue oolite 
was observed. Many of these limestones are of such a composition 
as to be acted on freely by the elements of the atmosphere, which, 
in the form of nitric acid, combine with the earthy and alkaline bases of 
calcareous rock, and give rise to the formation of nitrates, with the 
liberation of carbonic acid; hence the disintegrated rubbish of the 
caves yields nitrate of potash after being treated with the ley firom 
ashes and subsequent evaporation of the saline lixivium. The won- 
derfully cavernous character of the sub-carboniferous limestones of the 
Green river valley, and, indeed, of these particular members of the 
sub-carboniferous group, throughout a great part of its range in 
Kentucky and Indiana, is due, in a great measure, to this cause, to- 
gether with the solvent and eroding effects of water charged with car- 
bonic acid. The ^'Rock-Houses" frequently encountered both in this 
formation and in the limestones of Silurian date, are produced by 
similar causes; the more easily disintegrating beds gradually crumbling 
away, while the more durable remain in overhanging ledges. 

By the oxidation of other elements, sulphates of oxide of iron and 

alkalies result, which, by double decomposition, with carbonate of lime, 

22 
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give rise to ilie feciiAitiofi of gjrprafty 'irUcA '^ifMiin-fai iiio'fMbii tf 
lofldtos^ festoons aad vntioiirofficar imitrtm ImM o&* UM ivaM^di 
Mfing of tiie aves. iirjMiaMm of sdlpbito of wdi, ul'^d. 
plM» of magnesm ftie iiot onoommoi^ 
in shdteied sitaations under dwlying rooks. ' -/^"-'* 

AfewfesnlbmcInoiaMadk^ limeiioH il^^ius 

pert of Gnen liter/ bat tiie^ axe by no means abandani ^ '^ •" 

Tbese oa^ernons Kmostones <^ the sub^Muboiiifinoiiii giMp 'Ml^iliM 
by sandstone, which is ooeadonallj pebbly, extend tothe KnO'dPlJIfr 
ten and into Hart eodntiee. « ' • >'^'. 

In Grayson ooonty atongne of tiie'tloal Heasmes stioldieiainiKf '^ 
theeasi^ fbrmtngan irregolar offietfiom tfaegeneandroontoarofllb 
western coal basin, as it sweeps round fiom Green riter^ m a - gMta^ 
ntothezly course, towards the Ohio rivet, extrading eten 'M to-ttb 
waters of Bodndstone creek, in the noxth^weetelm part of But MMEgf. 

The GraysonSprii^ issue ftom fissures^ in the Ardtunedes andMl* 
tremital limestones. In a leyiei iliea of aboutone and a inlf ^umi$ l»- 
foie Oie gmsB w» aowii, Mr. Glaikson »y8 he ooaiii^^ one liu^ 
twenty-fflz springs. An amphitheatre of hills about ciglity fiM^tn 
height, surrounds tiiis area on the south-west, south and soalhHB||i^ Htk 
a beautifiil grassy slope descrading towards the various biitbursta of 
mineral water. These are known by different names, the most impor- 
tant of which I tested with yarious chemical re-agents at the fountain 
head. 

The "Centre Spring" had a temperatare of 62'' F., the air being Iff 
F. at the same time. I found it to contain: 

Free sulphuretted hydrogen; 

Free carbonic acid; 

Bi-carbonate of lime; 

Bi-carbonate of magnesia; 

Chloride of magnesium; 

Chloride of (sodium?) 

Sulphate of magnesia; (epsom salts) 

Sulphate of (soda?) 

Nitro-prusside of sodium gave only a faint trace of sulphuret of 
alkali. 

The "Macatine Spring" contains the same ingredients, but the chlo- 
rides are more abundant than in the ^^ntre Spiing." The sediment 
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OQ tba sandstone rock with which this spring is walled up, is of a deep 
pink purple. 

The ^^oreman Spring*' has about the same quantity of chlorides as 
the Centre Spring, but the free sulphuretted hydrogen and carbomc acid 
are more abundant and escape more freely. 

The '^tump Spring" is one of the strongest of the springs, both in 
sulphuretted hydrogen, sulphates and chlorides. 

It has been the impression that these mineral waters contained proto- 
earibonate of iron. No indication of this metal, either in the state of 
protoxide, or peroxide, could be detected in the unconcentrated waters, 
dither by hydro-sulphuret of ammonium, ferrocyanide of potassium, 
gallic acid, nutgalls, or ammonia. Indeed iron and sulphuretted hydro- 
gen are incompatable, except in an acid solution, and even in this case 
solidiur is rapidly precipitated if the iron exists in the state of sesqui^ 
^dde during its reduction to protoxide. The sediment in the Moreman 
and Stump Springs is white. This white sediment, when treated with ni- 
tric acid, gave a copious precipitate, in neutral solution, with oxalate 
of ammonia, a whitish precipitate with acetate of lead, and a white 
pieoipitate with nitrate of baryta. It is probable that it is originally 
a solphuret of calcium, which, after osidation or treatment with nitric 
aind, becomes sulphate of lime. The solution of this sediment also 
gave evidence of the presence of magnesia by the crystalline precipi- 
tate produced by the addition of phosphate of soda and ammonia. 

Hie medical properties of these waters are diaphoretic, aperient, and 
antlHSOorfoutia To pronounce on their effects on the glandular sys- 
tem, which depends principally on the presence of iodine and bro- 
mine, it would be necessary to evaporate several gallons of the win- 
ter neariy to dryness, and remove the earthy salts with pure carbon- 
ate of potash and alcohol, before applying the appropriate re-agents 
to detennine the presenoe of these elements. This is a tedious and 
ddicate operation, which can be accomplished satis&ctorily only in a 
kbaratory, and with a plentiful supply of the water at hand- 

The peouliar qualities of theae mineral watms; the beaatifu} locatiofit 
of the ^nings; the taste with whioh the giDounds 9^ laid of^ together 
with the extensive and oomfortaUe an^ngepients of the e^tablishmen^t 
and the aeoommodating diqMition of JiSima^ Chqrksoa & Qerodon, 
poRoprietors, render the Orayson E^psfinga (k fk» »f gi^ ajttmriaan to 
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iiiTalids in aeaieh of hediliyasweUaBilKMedeaboiiBoffleekiiig 
ment and iMieation in an agreetUe sammer leti^ 

The Encrimtal beds aasociited wifii tbe Ai^^ 
the Oatholio obapd^ axe xiefa in xemidiui of <seliM»de% Que of iMUk 
18 figoxed and described by Pra&etor' L. Yanddl i& Um Joly "nkai^ 
ber of SiUinian*8 Journal, pagie 186, onder the name of ^Adotubm 
SkumardL - : \/ 

On the wateiB of Gilden^a ran, a bnnch of Little difiy, ot^kad 
owned by Robert Good, there ia a min^ spring oontii^ ttoauM 
ingiedientB as the Gtayaon Springe^ and doee by is a dhdybealr iniH^ 
oontaining^ besides profanxuixnciate of iron,' some sulphates^ but n# Hito 
solphnretted hydrogen. ^.'4., 

The Reedy HUls, in the soath-wert part of theoonnfey, diridiiig iS^ 
waten of Bear oodeek and Oaney creek, axe, propaUy, the lii^bM 
ridges in tins connty. Th^ axe composed chiefly of sandstone^ iAti 
maxly shales and limestone at their base^ on ihe east aUto^ knoira idM(if 
partieolaily as the '^Saney Ridge.^ These maxly shales haye bean ft 
great resort of boffido in eaxly times^ and the ci^e and deer, fti4ba 
fixst settlement of the connlxyy licked enormous holes into tlMTtuilt 
at Tarious places — ^no doubt owing to the presence of certaia adtaa 
matter in Uiese deposits. No very good exposures hare yet oonle bon- 
der my observation in these ridges^ but, so far as I have seen, there ia 
a great analogy in their formation and those hitherto described on the 
waters of Nolin creek and Daviess branch, leading me to suspect the 
occurrence of equivalent coal beds, and perhaps ore also, as ochreous 
shales were noticed in some of the ravines; but whether the coal and 
ore aie of workable thickness, and of good quality, remains to be de» 
termined. Those out<;rops of coal which I have as yet seen on the 
waters of Ganey, are only firom eighteen to twenty-two inches thi<&; 
one of these was a very hard, black, slaty coal, eighteen inches thick, 
somewhat similar in appearance to the Breckinridge coal. 

The upland of this part of Grayson is better adapted for grazing 
&rms than for raising com, which succeeds much better in the more 
calcareous soil overlying the sub-carboniferous limestone and mariy 
shales that crop out in the low grounds. Wheat, however, grows wdl 
on the new ground. On Mr. Hay*s upland &rm wheat weiring aix- 
ty-six pounds to the bushel was raised 

Large masses of hydrated ozyde of iron were observed on a hill on 
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the waters of Cliftyy in Grayson county^ on the property of Isaac 
Craig. A good deal of this surface ore, where it lies in connection 
with sandstone towards the top of the hill, is somewhat silicious, but^ 
as the Archimedes limestone comes out a short distance below, in the 
same hill, there is reason to believe that the ore will improve when the 
banks are fairly opened, and may very likely be traced into fissures of 
the underl3ring limestone, since surface ore is visible over one hundred 
to one hundred and fifty acres of ground, with a uniform bearing; at all 
events this locality is well worthy the attention of those wishing to 
embark in the iron business. 

The fidls of Rough present a very interesting exposure of highly 
fi)fl6iliferous Archimedes and Encrinital beds, affording also a great va- 
riety of well preserved corals, allied to the genera Gorgoma^ Hetaporch 
Fettestdhj 4rc., overlaid by thin-bedded sandstone, thus : 

Fe€t. Inches, 
Brown, yellowish, grej, thin-bedded, schistose sandstone, - 4 6 

Crompact, light-brown and greenish-grey Archimedes limestone, 

and other fossils, 2 6 

Dark shales, with thin layers of Spirifer and Archimedes lime- 
stone, 3 

Compact, rongh-surfaced, brownish-grey Spirifer limestone, con- 
taining fish teeth, and a lyra-shaped reticulated coral, 9 to 10 

Dark shale, - - " 4 6 

Dark grey earthy limestone, alternating with thin layers of dark 
shale, fall of reticulated corals, Encrinites, Archimedes, and 

Productus, 4 

Dark Ught-grey limestone, containing Encrinites, Archimedes, 

and other corals, extending to low water of Rough creek, - 1 

20 4 

The beds between two and five feet above low water are the richest 
in Encrinites; Spirifers and other brachiopodse are most abundant in 
the layers between nine and ten feet above low water, associated with 
Affossiaocrinus canicuSy and teeth of sauroid fishes. 

One and a half miles south-east of the falls of Rough, a two-foot 
ooal occurs high in the hills, on the property of Mr. McClairen, about 
two hundred and sixty feet above Rough creek, thus — ^the numbers 
representing the height at which the rocks were found cropping out in 
the hills above Rough creek : 
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946. Sommt kvd aboT9 Am coal iMiik. 

f80. Snditone, ihi«e feet tliidk 

f74. Daik •ehittow ihale, (bree ft^ fluok. 

til. Blaekdwefrrdud^f two feel lUek. w. -4 

tSft. ChMd,tmlMltUak,dippiiigVvM^ 

I67« Firo-olay, two SMt MTn iiidies» • c:^./ 

930. Queen and grey auriy AiJeit wndftitoid by upper bdf Kiqiftongj 

901. White Hmeetone. 

176. Lower Im^ BmiMtone. 

111. Wldftelmieetoiie. '^^ - • 

71. Oolitic Hmestonie. .s.f^> 

I6w White Mmeeiinnn in bed of Pleegnt rm, ,^ 

. a Aiehimedee andXnerinita} limestone** i|e in previrai eeetioi. 

At Smith's q^xdngacoal IkBwmiofifteeafiDefclughor. ttaiiAfcll|^^ 
01aiien*8y with solid ledges of sendiittoiie Ave fix* abcnre ii It ijl p^ 
eUe Ihat both coalB occupy the same geological podiion. 

Serenl oat<TOp6 of tiun ooal wonroathe Iieidw«i«ni gf 9«lh 
lick creek and Fknther oieel^ fimn n'te dghteeo indMB tUckj flM^ 
on Tar creek. On the latter stream there is also an ooidag <if dioaMai^ 
which will, accorcQng to Iff. Byan, sometimes yieid lietriy a toidlitr 
twenty-foor horns. It hardens by e](iN>sure iatp % t^ug^ I^d!^- 
sobstance like that heratofine deraribed as ocoomog ia Bdmoisoii 
county, on the waters of Nolin. The same Substance percolates fiom 
the lower part of the sandstone diif at the Tar Spring, in Bleckki- 
ridge county, and several feet of the equivalent sandstone further 
down the railroad is saturated with it At the base of this cliff a 
milky looking mineral water issues, containing 

Bi-carbonate of lime and magnesia; 

Sulphates of (soda, magnesia, and lime?) 

Chlorides of sodium and magnesium, in small quantity. 

The celebrated Breckinridge coal mine lies from three to four miles 
west of south from these Tar Springs^ in the edge of Hancock and 
Breckinridge counties, and between eight and nine miles from Cloveiv 
port, on the Ohio river. The height of the ridges in the ndghbor^ 
hood of these mines are fix)m four hundred and twenty-five to four hun- 
dred and sixty feet; the Breckinridge coal lying about ninety-five feet 
under the summits of the main ridges. The dip is west fix>m three or 
four inches to one hundred feet, or firom thirteen to twenty-one feet in a 
mile. The coal varies in thidkneas fixun three feet six inches to twen- 
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ty4wo inches, and runs down, I anderstand, in some places as low as 
sixteen inches. At the face of the coal, in rooms leading firom entry 
No. 8, where I had an opportunity of measuring it, I found it to be 
from thirty-one to thirty-two inches. The roof is a brown sandstone, 
with coaly and ferruginous matter irregulaiiy disseminated. Locally 
a few inches of shale intervene between the coal and sandstone; the 
floor is fire-clay, with a thin band of ironstone running in it three or 
four inches below the bottom of the coal. 

The coal has a wonderfol degree of compactness and tenacity, so 
that it is difficult, even with a ponderous hammer, to effect a cross 
fracture; though it splits with tolerable facility in the direction of the 
lamination. The splinters flying from the firacture are exceedingly 
sharp, so that they cut the flesh wherever they strike &ir. The^ 
properties enable it to stand handling and atmospheric agencies with 
as little loss as any coal that has come under my observation. 

Numerous remains of fossil Lepidodendron may be observed on the 
surface of the horizontal partings, which are often coated with thin 
laminse of iron pyrites. So frequent is the occurrence of the com- 
pressed remains of leaves and limbs of these arborescent Lycopodiacae 
in the very substance of the coal itself, that but little doubt remains 
in my mind that the peculiar chemical properties of this coal, and its 
oonsequent adaptation to the production of certain oils, benzole, and 
coal wax, &c., are due to its having been chiefly derived fh)m forests 
of Lepidodendrons and resinous trees. 

It has been supposed that a bed of bituminous Goal« four to five feet 
in thickness, lies some one hundred feet below the Breckinridge coal, 
equivalent to the main Hawesville bed. Of this I have, at present, 
no evidence. Until the detailed geologico-topogiaphiccd survey has 
been carried over this part of the State, I could not decide positively 
on this subject; but my impression is, so far as I have yet explored 
the country, that the Breckinridge coal will be found to occupy a geo- 
logical position inferior to the Hawesville, or it may possibly be its 
equivalent; if inferior, then it seems to be represented, on the Ohio 
river sections, by one of those imperfect coal seams ("coal dust") lying 
there, from sixty to one hundred feet below the main Hawesville coal. 
I have been led to this conclusion from approximate measurements 
made from certain limestones to these different coalb. The provisional 
lectioii on diagram No. 4 gives my present views in regard to the 
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Older of saperposiiioii of the difievent ebata atid ^laBodale ooib. la 
Bfwkiniidge and Hancoek oDiintiefl^ iriiudi'I eohnut as a iM n ap o wiy 
BoggestioQ for farther eluddatioQ of these depoeitSy with this limmikj 
that there is one space in the seotiony as yet poblematiflBl, both4^4to 
thioknees and lithologieslr dMunietery ie, the space shore Oe'Thr 
£^mng sandstone^ and under the msily shales bdow the slide aft ilis 
Breckinridge mines. That qiace^ doobtlee^ contains a &a^ b^b tar 
all probability not of workable thicknesB-HU9 1 know of no insfepMt of 
ihe existence of a woiksUe coal bdow the sboye mentioned shales aiid 
oyeriying limestone which are in pisce in the cat of the nuboad betweaii 
the l^de and the Scale Hoose. The Bieckinridge coal will, piobshfy, 
prove to be tiie lowest $oorkaUe coal on the eastern dde of the hMfau 
It is in dearing np and sohring just such important^ pmctlosly geokigjEr 
cal proUems as these that the State is to deny e 80 much hen<£t finvi a 
thorough detailed survey of its coal fidds. 

In the hills in the nsighbolrfaood of Hawesville, I obtuned tde^j 
8atisfiurix>ry sections of two hundred and seventy feet tit Ae staai(a 
overlying the main Hawesville deal, which show four beds of eill ; 
the fost above the nudn Hawesville coal^ being nineteen inches ttld^ 
the second eq^ht inches, the third sixteen inchea, the fourth ihirtjf ^fti 
inches. None of these coals correspond either in quality of obal, 
thickness, roof or position above the sab-carboniferous limestone, to the 
Breckinridge coal. 

Sections obtained at the Reverdy and Lemon coal banks, and borings 
made under the Cannelton coal have made us acquainted with one 
hundred and ninety feet of the strata underlying the main Hawesville 
bed, in the immediate valley of the Ohio, showing one bed of coal of 
ten inches, and two '^coal dusts" of eighteen and twenty inches each. 
The space between the eighteen-inch coal dust and the limestone un- 
derlying the conglomerate is within a few feet of the distance between 
the Breckinridge coal and an apparently corresponding limestone; 
hence the inference which has led to consider this to be probably the 
place of the Breckinridge coal. 

In a former part of this report I had occasion to bring forward proof 
of the denudation of carboniferous strata in the vicinity of conglom- 
erate. 

Half a mile above Haw^ville fifty feet of conglomerate presents 
itself hear the base of the hill?, affording evidence of currents flowing 
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in the eoturse of the bed of the Ohio valleyy which may lend proba- 
bility to the idea of these ^^coal dusts^' being either eroded coal beds 
swept by these cunents, or the debris of ooal beds re-deposited not far 
from their original position. 

iThe following is an average of fioor analyses of the Breckinridge 
coal: 

BpMSie jpttkntj, 1.339 

Total Tolatile matter, 63.87 

Coke» (unchanged in form,) 36.13 

100.00 
Moisture, 1.44 

YolatOe combustible matter, 62.40 

Rzed carbon in coke, 28.20 

Ashes, (fi&wn colored,) 7.96 

100.00 

The Breckinridge coal exceeds, in the amount of volatile matter, 
any coal which has yet been analysed firom K^tucky— containing 
even more than the Hillsboro coal, of Nova Scotia, or the Caba As- 
phaltum; and an analysis of Breckinridge coal recently sent me firom 
the mines, gives, within a fraction of a per cent, as much volatile mat- 
ter as the Boghead coal, of Scotland, hitherto considered the most pro- 
ductive in oily and waxy products. 

The experiments which we have made upon the Breckinridge coal 
prove, however, that not only the amount of volatile matter varies 
very much, but also the nature of the volatile products vary with the 
degree of heat employed, and the rapidity with which that heat is ap- 
plied. If the heat is moderate and gradual, the quantity of the liquid 
hydro-carbons or of oily products are greatly increased, at the expense 
of the permanent gaseous carburetted hydrogen. 

By operating on half a pound of the Breckinridge coal at low and 
very gradually increasing heat> we obtained, 

Ounc€$, Oramme*. Per ceni. 

Of crude oils, 3.26 — 77.20 — 30.6 

Ammoniacal liquid, .60 —> 14.97 — 6.4 

The crude oils, by standing, separated into two distinct products, of 
different specific gravity — ^a light oil of deep red color, having a boil- 
ing point of 198% weighing two ounces; and a gelatinous or crystal- 
line mass of the consistence of magilp, weighing 1.25 ounces. This 

28 
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last coDtaius an oil, (naphthaJine?) and a waxy product, either paraffioe 
or paianapbthaline — most likely the latter; but we have pot yet had 
time thoroughly to investigate ite properties or composition. The total 
amount of crude oils which this coal yielded, from an experiment even 
on this small scale, would be equal to a little over one hundred gallons 
to the ton of Breckinridge coal of two thousand pounds. 

By simple distillation the light oil (eupion) caa be partially purified, 
and subsequent treatment with sulphuric a,cid, caustic potash, and r&* 
distillation render it almost colorless; it has the odor of naptha, is 
very limpid, and cau be burned in lamps with high chimneys and good 
draft. 

In connection with this subject I would here remark, that though 
we know, from having detected unequivocal organic structure in coal, 
by aid of the microscope, that it is derived from wood, so that we can 
even, in some instances, refer to the very tribe of plants from which 
it has been produced; and though we are acquainted with the ultimate 
elements of which the coal is composed, and numerous proximate prin- 
ciples which can be extracted from coil by causing these elements to 
unite in different proportions, by tohous modes of destructive distilla- 
tion, and other chemical processes; and though we can tinoe certmn 
analogies in the changes which moist vegetable matter undergoes, be- 
fore our eyes, by sniothf.Ted combustion, or by exposure to an elevated 
temperature, under pressure and out of contact of air, still we have a 
great deal to learn, both from chemistry, fossil botany, and geology, 
before we can understand fully Qxe pretnse chaoges which have taken 
place. How such a vast amount of v^etable oiganisms can have aocn- 
mulated; how much of the multiplicity of shades of difierence discxfT- 
erable in the compositioQ of coals, and the infinite variety in the 
quantity and quality of the proximate constituents they yield, is at- 
tributable to peculiarities in the various extinct genera of plants from 
which they have been derived; how much is due to modificatioDB in 
the fossilizing process, and how much to temperature, particulariy 
when we can observe very decided and remarkable local difll^nces in 
chemical composition in the eame bed of coal, even in short distanoes 
along its range. 

The following Is an analysis of the main Hawesville coal, specimen 
taken ftom the new entry made by the Messrs. Hawes, of Hancock 
county: 
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fi^ific gravity, 1.397 

Total Yolatile matter, 47.0 

Coke, (swells up slightly in coking, with a slight disposition to cake,) - 53.0 

100.0 
Moisture, 8.0 

Volatile combustible matter, 39.0 

Fixed carbon in coke, 46.0 

Ashes, (white,) 7.0 

100.0 

For rapidity of ignition this coal takes a high rank, bringing a boil- 
er into steady action in about half an hour. For completeness of com- 
bustion, or freedom from waste in burning, it takes rank far above the 
average of coals, leaving only about 6.5 to seven pounds of unburnt 
coke in the grate, when, under the same circumstances, Pittsburg coal 
leaves over nine pounds; Cumberland coal over forty-three pounds, and 
Beater Meadow from one hundred and seven to one hundred and 
twelve pounds. For maximum rapidity of evaporation it also ranks 
above the average of coals, converting into steam, in one hour, 15.5 
cubic feet of water, while Pittsburg coal, under the same circumstances, 
only evaporated 10 cubic feet, and Beaver Meadow 13.47 cubic feet. 
In consequence, however, of the amount of fixed carbon being several 
per cent below that in the Pittsburg coal, it falls below that fuel in 
evaporative power, under equal weigkUj L e. one pound of Hawesville 
coal will evaporate 7.34 pounds of water at 212°, while one pound of 
Pittsburg coal will evaporate 8.2 pQunds. 

An abrupt dislocation and fault of the Coal Measures between the 
upper and lower Trabue entries, elevates the main Hawesville coal ab- 
ruptly from sixty to seventy feet This up-cast, together with the 
north-westerly dip of the measures, brings the main coal, approximate- 
ly, from eighty feet, which is above low water at the Trabue entry, to 
one hundred and seventy feet above the same level at the upper Tra- 
bue entry, while at the Cooper entry it is fifly-five feet; about thirty 
feet? at the Mahan & Tyler entry; thirty feet below low water at the 
New Hawes entry ; and seventy to eighty feet below low water on the 
Indiana shore, near Judge Huntingdon's residence, where the nineteen- 
inch ooal, overlaid by black shale, lies within five feet of low water. 
Above Hawesville, at the Reverdy entry, the same bed is elevated 
one hundred and eighty-three feet above low water, and at the Lemon 
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entry, a little higher up, on the Indiana side, it is one hundred and 
ninety feet, and two hundred and fourteen feet at a diS^ (in Modkasin 
track ridge?) about half a mile still farther up the riv^; at €annd- 
ton it is one hundred and sixty-five feet above low water. 

At these different openings the coal varies fix)m two feet and a half to 
three feet ten inches or four feet It has usually a roof of sandstone^ 
with interpolations of shale (^^grey metal,") which passes^ howeveiv 
locally into indurated aigillaceous shale, in this respect corresponding 
with the Bell coal of the Tradewater country, in Union county. By 
approximate measurement it lies from one hundred and forty to one 
hundred and fifty feet above the top of the conglomerate, and about 
two hundred feet above the limestone underiying the conglomerate in 
this space. As previously remarked, no workable coal has yet been de- 
tected in the immediate vicinity of the Ohio; only two ^^coal duats** 
of eighteen and twenty inches each, and a ten-inch coal, the interven- 
ing spaces being fix)m forty to sixty feet One, or perhaps two, of 
these will, I believe, be found to be workable beds, followed in the line of 
dip further within the coal field, and even along the strike-line, re- 
mote fix)m the course of the currents which swept locally over these 
Lower Goal Measures, and ultimately transported the coarse sand and 
pebbles which went to form the conglomerates. 

In the two hundred and ten feet of space lying in the hills above 
where the main Hawesville coal has sunk below the level of low water 
of the Ohio river, four beds of coal have been noticed, as here- 
tofore alluded to, of 19.8, 16, and 31 inches in thickness, in the 
ascending order — the lowest being seventy-five to eighty-five feet 
above the main coal, the other spaces being 21.5, 68.5, and 31.5 feet 
The top hill, or thirty-one-inch coal, has a clay parting of one foot, 
and may possibly be two beds, which diverge and become distinct in 
the interior of the coal field. This bed is overlaid by nine feet of 
limestone, with the interposition of two feet of shale between it and 
the coal. The twenty feet of shale immediately overlying the eight- 
inch coal, contains considerable quantities of clay ironstones. This 
coal and shale, with ironstone, may perhaps prove to be the eastern 
representative of the ^Ofce House'' coal,- shale, and ironstone, of Un- 
ion county. This remark I throw out, at present, as a mere sugges- 
tion for future investigation. 
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Xhe Qiq)er bed of coal, ovededd by limestone, fihows its^ on Lead 
ereek, in Hancock county, about one hundred and five feet above a 
fofurtew-inch band of ironstone in its bed; also, on the Stump bmnch 
of Yellow creek, where there is a band of ironstone two to two and a 
lialf inches^ struck in a well sunk by Rob^ Estis. 

In Hancock county, five miles west of Hawesville, is the Estis coal 
drift, which measures firom four feet three to four feet four inches, cov- 
wed by blaic^ bituminous shale containing fossil Productus converted 
into pyrites. The coal, at its entrance, has two thin bands of pyrites. 
Some calcareous masses were noticed here, which are probably segre- 
gations fidlen out of the shaly roof of the coaL 

At the main Lewisport entry, one and a half miles fix)m the Ohio 
liver, the coal measured three feet five to three feet one inch. About 
ftfty-five feet below the main coal there appears to be another coal of 
some sixteen inches in thickness. The absence of all solid rock above 
Ihe Lewisport coal, or good sections below it^ renders it difficult to de- 
dde on its true geological position. If, when it is fidriy entered, there 
should prove to be a solid bed of limestone over the shale, then it 
may be the upper member of the top hill coal above the Hawes entry; 
hat, if so, greatly increased in thickness in its westward extension. 

From what I know of the geology of Spencer county, Indiana, and 
lEiom a comparison of the western side of the basin, I am induced to 
believe that a thorough detailed survey will devdope other beds of coal 
in the western part of Hancock county not at present known. Six or 
dght feet below the bed of the Sulphur fork of Blackford's creek, a 
hard coal has been struck, probably equivalent to the Breckinridge 
ooal; also, about dght miles south of Hawesville, on the Caney fork 
of Blackford, twototwoanda half-foot of coal is said to lie under sand- 
stone; alao^ another thicker coal, throe-quarters of a mile fix>m that 
locality. One mile east of Knottsville, in Daviess county, a thin coal 
was observed; a few inches of coal were also seen, between sandstone, 
just west of Pellville, in the same county. 

Three miles west of Pellville two feet ten indbes of coal is said to 
QK>p out under sandstone. Coal of the same thickness is obtained by 
the blacksmiths in Knottsville, three miles west of that place, and two 
miles north of the Owensboro road, which they prefer to any other 
ooal in that neighborhood. There are also some out-crops of coal on 
Pnpi^ coreak, said to be of good workahle thiakness. Two miles north- 
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east of EjiottsviUey a ooal known aa Head's ooal is said to bo tinea 
feet ttiicky and conridered good by the Mactswiths; «iid finir nulea 
oast of Knottsville a four-foot ooal is reported. These I hav^ aa ji/b, 
had no opportunity of investigating personally. 

The dislocation of the Coal Measoree, with the piotrasion of mill- 
stone grit, and some members of the sab-oaibonifisronis limestone^ 
which I mention as oocoiring on Bamett's creek, in Ohio connty, I 
think will be found to extend north into Davieesy pasong somewfaera 
near Jack May's fiunn. One mile west of thia^ three feet and a half 
of ooal, oveilaid by black shale, was passed throngh in sinking a weD, 
at the depth of twenty-eight feet 

In consequence of these localities lying along the aboye mentioned 
zone of disturbance and the absence of good sections of th6 rooks 
along the line of my observation through this part of Daviess^ it ia 
impossible, at present^ to give any definite opinion in regard to tta 
place which these coals occupy in the Coal Measures. 

The long reach of the Ohio liyer, where no blufb come up^ on eltiier 
the Kentucky or Indiana shore, below the point where the Bockpoit 
sandstone diaappears to the mouth of Pigeon riyer, is, no doubt^ ooea- 
pied by the great mass of shales and soft materials that tmderiie and 
oveilie the Bonharbor coal, and indude^ besides that coal, the thirteen- 
inch Coal-Haven coal and the three-foot and a half coal reached in 
the Henderson shaft, about two hundred feet below the bed of the Ohio 
river. 

COAL MEA8UBES 

Of Greenup, Carter, and Lewis counties, of the Eastern Coal Field. 

Diagram No. 3 exhibits the succession of the Coal Measures of 
Greenup and Carter counties, from the sub-carboniferous limestone of 
Tygert's creek to the height of seven hundred and forty feet, up to 
the Rough and Ready ore bank, that supplies the Sandy furnace. In 
those seven hundred and forty feet there are no less than fourteen dis- 
tinct ore beds interstratified in the Coal Measures, having a thickness 
of from three or four inches to four feet, and varying in their yield of 
metallic iron from twenty-five to sixty per cent, firom the raw ore. 
They belong mostly to the group of limonites (hematitic) or hydrated 
brown oxydes of iron, and to the carbonates of the protoxide of iron; 
and one of those which have been analyzed firom the East fork of Little 
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San ]y, near the Lexington and Big Sandy railroad, since it contains 
11.1 per cent, of bituminous matter, may be classed with the richer 
varieties of black band ore of Mushet, which are so well suited for the 
manufacture of cheap iron with raw coal and the hot air blast. It con- 
tains 32.37 per cent, of metallic iron, and will average a foot in thick- 
ness. One of the. ores used at the Sandy furnace is remarkably cal- 
careous, containing twenty-one per cent of lime, so that, even when 
mixed with other ore containing little or no lime, it is unnecessary to 
add any limestone as a flux. 
The composition of this ore is, 

Specific gravity, 2.8121 

Water, .... 2.70 

Carbonic acid, - - - 18.80 ^ Silica, .... 20.6 

Insoluble silicates, ... 25.60 \ Alumina tinged with ozjde 

( of iron, ... 6.0 

Siica dissolved by hydrochloric 

acid, - - - : - .490 

Peroxide of iron, - . . 16.744 

Protoxide of iron, ... 2.480 

Lime, 21.800 

Magnesia, .... .400 

Alumina, .... 6.600 

Soda, .... 2.500 

Potash, .... .660 

Phosphoric acid, . • , .800 

Sulphur, - . - - .013 

Chromium, a trace, and loss, - .61 3 



\ 



13.66 iron. 



100.000 

The top hill ore, which Is mixed with the above ore, yielded, 

Water, .... 7.3 

Peroxide of iron, - 61.0 «- 42.7 iron. 

Alumina, .... 13.9? 

Alkali, 0.6 

Insoluble silicates, - < - 16.9 

Loss, .4 



100.0 

These two ores, mixed half and half, will yield 28.17 of iron, and 
10.4 per cent of lime. (See Dr. Peter's Report, Nos. 18 and 14, for 
other analyses of ores used at the SUndy furnace.) 
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m 

The pig-iron pxodaoed fiom tiieae oiw yiektBd, by naatlym, 

Metallie iron, 91j000 

OombinMl earixm, •• fl:i90 

Orapliite, -.•-. .- SMd 

Carbonaceoiia matter, extneled by potash, OJfiO 

SUea, - l,d«0 

Phosphorus, OMO 

Ohromhim, CUt 

AlkaUai, ' OMD 

' 98.8t7 

This ixqn is not very tongh, bat remarkably liquid, and the ro fitte 
suitable for fine castings. 

This fomace can make about seven tons of iron in tveniy-iHDr 
hours. It is situated eigiht miles firom their depots at CIMttefeMiiiig^ 
and tweniy-two miles, by the course of Hie stream, above the montli 
of the East fork of Little Sandy river. 

There are two or three beds of limestone in the section nepi di9 
furnace, one of which lies in the bed of Bolt's fork, and anotlier oflOp 
ally under an ore bed one hundred and five feet higher in the UUi. 
On the opposite side of the ravine, north of the fiimacei there is an 
impure limestone at about seventy-five feet above Bolt's fork, whidh 
may, however, be the same limestone. The ridges here are fix)m one 
hundred and twenty-five to one hundred and seventy-five fiaet above 
the general drainage. 

A coarse ferruginous sandstone, probably the equivalent of the top 
hill pebbly sandstone, at the Gatlettsburg section, overlies the lower 
limestone. It is employed as hearth-stones for the furnace. A thin 
coal of some fifteen inches is interposed between it and the lower lime- 
stone. The lowest ground seems to be underlaid by greenish argil- 
laceous shales, which have been thrown out of excavations for wdls. 

The ^^ Rough and Ready ore bed" is high in the hill, under a haid 
sandstone, with the intervention of 5.5 feet of yellow ferruginous, ar^ 
gillaceous shale. The ore varies fix)m eight to thirteen inches in thick- 
ness, and runs, in some places, even as high as two feet; but, in such 
cases, it has a heavy green calcareous rock mixed with it, and the ore 
is not as good as when it is thinner and disconnected with the green 
rock. It is generally regarded as the highest workable ore bed in 
Garter and Lawrence counties. This ore is sometimes underlaid by 
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tiro or tiuee feet of limestone. It seems to ran out at the top of the 
billfi about one aud a half miles south-west of the place where it is dug 
for the use of the Sandy furnace; the underlying limestone reaches 
liie tops of the hills about half a mile still further south-west The 
prevalent dip of the rocks is south of east 

Some few fossil Producta and Spirifer occur in the green rock aa- 
Bodated with the soft ore. The space between the lower and upper 
limestone is mostly filled with coarse sandstone. 

A coat, from three and a half to four feet in thickness, occurs in the 
valley of Little Sandy, fifteen to twenty feet above its bed, and a mite 
OT' two from the Mt Savage iron works. This bed has two clay part- 
iogs, of two to three inches thick; one about one foot from the bottom 
of the ooal, and the other four inches from the top. The roof is grey 
argillaceous shale, passing into aigillaceous sandstone. The lower part 
of this coal is of good quality. It is probably the equivalent of the 
main Ashland coal. 

The principal ore banks that supply the Mt Savage furnace are the 
Btinson ore banks, situated high in a hill to the north-east on a branch 
of the same name, some fifty to sixty feet below where the road oroaaee 
this ridge. A bed of cannel coal is associated with the ore beds ap- 
proximately, thus: 

Some minor 
e beds occur in 
the hills nearer 
to the fumaoe; 
one associated 
with a shale that 
lies some thirty 
feet above the 
main coal, with 
two clay partings, 
and one ninety 
to one hundred 
feet above ihe 
same coal. There 
are probably two 
otlier ore beds 
lying in the in* 
24 
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tervening si«oe, 
judging from ob- 
servations made 
further north, in 
Greenup county. 
The Mt. Sav- 
age furnace, own- 
ed by R. M. 
Biggs k Co, 
runs generally 
about nine and a 
half tons of iron 
in twenty-four 
hours, and soma- 
timee as much aa 
seventy tons pet 
week. About 
sixty or seventy 
pounds of Ume- 
stone wre used to 
nine hundred 
pounds of roast- 
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For chemical analyses of two of the principal ores smelted at ttie 
Mt Savage furnace, see No. 17 and 18 of Dr. Peter's Report 

The mun coal at the Star furnace lies about one hundred and^ten 
feet below the top of the ridge containing the oro. It is five feet ten 
inobea, including two clay partings. A bed of y^ow kidney ore lies 
twenty feet below this coal, and another bed of similar ore thirty feet 
above it From this to the top of the ridge, in which the coal and 
ore lie, is eighty feet Other more elevated ridges are seen, however, in 
the distance. I should expect to find at least two other ore beds in 
the above eighty or one hundred feet of the tops of these riches — ooe 
about fifty feet above the coal, and the other skimming the tops o( 
the minor ridges. On an average about filly pounds of limestone 
aie added to flux nine hundred and filly pounds of the roasted rac, 
used at the Star fiimace. When the charge is altogether tiie Kidoej^ 
we, only about forty pounds of Umestooe are employed- 'SElentfa 
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species of limestone ore sometimes used at this farnace; when this 
fonns a considerable part of the charge little or no limestone is requiiv 
ed. The Star furnace (Lampton, Hiley, & Co.,) averages about ten or 
ten and a half tons in twenty-four hours, and sometimes as high as 
twelve tons. 

At the Buena Vista furnace there is also a coal with the same clay 
partings in the hills, but the precise thickness could not be seen at the 
time I examined it. Twenty feet under the coal, on the same geolog- 
ical horizon as the lower yellow kidney ore, at the Star furnace, is a 
bed of very dark colored ore. The best kidney ore lies associated with 
green ash-colored shales thirty feet above the coal, as at the Star fur- 
nace. Ten feet higher is a brownish-grey earthy ^limestone ore; and 
twenty feet higher, or sixty feet above tiie coal, is the "top hill ore," 
within fifteen or twenty feet of the average height of the ridges in 
this vicinity. Skimming the tops of higher ridges there is still anoth- 
er variety of ore — *^lue Kidney ore." Locally there is also a *^lue 
Block ore," low down in the hills, lying sometimes above and some- 
times below a thin lower bed of coal, making six beds in all between 
the creek bottoms and the tops of the hills. 

The Buena Vista furnace (H. Mears & Go.,) runs about ten tons of 
iron in twenty-four hours, when in good blast 

A third bed of coal occurs on Williams creek, and in the cut of the 
Big Sandy and Lexington railroad, covered by ten or fifteen feet of 
shale, on which reposes a sandstone suitable for building puiposes and 
hearth-stones. This coal lies some fifly or sixty feet below the "Blue 
Block ore," and associate coal of the Buena Vista ore banks. It is 
locally divided into three members by intervening strata of shale and 
shaly sandstone. (For analyses of the ores, pig-iron, and furnace-slag 
of the Buena Vista furnace, see Dr. Peter's Report^ Nos, 44, 45, 46, 47, 
and 48.) 

The principal ores worked at the Clinton furnace are : a top hill, fos- 
dliferous "limestone ore," (No 119 of Dr. Peter's Report;) a carbon- 
ate of iron, of a dark grey color internally, with a yellow, reddish, 
ochreous appearance externally, and granular or confusedly crystalline 
structure, (No. 120 of Dr. Peter's Report ;) — ^this ore is drifted after, 
and varies fix)m one and a half to three feet in thickness; a black 
band ore, averaging about one foot in thickness under the coal, (No, 
121 of Dr. Peter's ReportO and a gveen ^fUmeetone oiq,'' (Na 122 
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of Dr. Peter's Report,) containigg 25.68 per cent, of iron. There is 
also a "nodular kidney ore," lying forty or fifty feet above the coal. 

The main coal, on the Clinton furnace property, is four feet in tbicb- 
nees, with a clay parting, two feet seven inches from the bottom, one 
inch thick. This is the equivalent of the main A&hland coal, of 
which an analysis is given in the tirst chapter. It lies, by the rail- 
road levels, one hundred and seventy feet above low water of the Ohio 
river, and about six hundred and fifty feet above fide water. An infe- 
rior bed of coal was struck in sinking a well at the Clinton furnace, re- 
ported to be six feet thick, but it is, xn all probability, the equivalent 
of the three-membered coal laid bare in the railroad cut near Welsh's, 
80 that it is probable that considerable clay partings are included io 
this thickness. This coal lies about iiily feet below the main coal, and 
about one hundred and twenty feet above low water of the Ohio river, 
and about six hundred feet above tide wat*T. 

The various ores smelted at the Clinton fumaca will average about 
thirty per cent, from the raw ore, and about forty per cent from the 
roasted ore. 

The Clinton cold-bast furnace (J. Burwell & Co.,) can run about 
nine tons of pig-iron in twenty-four hours. 

The main ore bed worked at the Bellefonte furnace overlies a bed 
of limestone that has an extensive range through the upper part of the 
adjacent hills; it varies in thickness from one to three and a half or four 
feet, imbedded in a dark ash-colored shale. At the out-crop it is mostly 
hydrated oxyde of iron, (limonite,) but the further the ore is worked 
info the hills the less there is of this variety, and the more of proto-car- 
bonate of iron. There is another "blue limestone ore," which lies un- 
der a sandstone at a lower level. (For the analyses of these ores, the 
limestone used as a flux, the furnace slag, and pig-iron produced at the 
Bellefonte furnace, see Dr. Peter's Report, Nos. 49 to 53 inclusive.) 
These ores will yield, on an average, thirty-one per cent, from the raw 
ore> 

The ^efonlJe oalcl-hlast furnsce, (t. W. ^.t. KTeuis k Cb-j) mafcSia 
about ei^t tons of iron Ihlwenfy-fcniT iibuiB. Allibai Jittfy bbdl^ 
of lime^hia an wA lib &]^ e^t Iiabi&iid 'tai i&y poti^ of fj6)i^ 
ed ore- 

j^d to ox 1m^ of <m ajie ^nd in flu loila bofSeHng ^e ^^ 



otirtBAL npo&T <tf CHDLOSibAL niSTlnr. 



18* 



PTTT 



III 




Schistose laDdatonel 



SpacB ooDcetded, with ihale uid auiil- 



"LImMtone m 
Limestone, 
Fire olaj. 



Sip«M eoacMled^'-liKMRlT ybaJM* 



The prmoipal 
ore beds lie at an 
elevation of two 
hundred and 
nindty and three 
huadied and ten 
feet above low 
water of the Ohio 
river, lying in 
oeste diseemina- 
t«d in ferrugi- 
nous shales. The 
"blue block ore," 
asBodated with 
dark shalee, ly- 
ing at an elevnr 
tioQ of ninety- 
five feet above 
low water of the 
Ohio river, is not 
much uBed, as it 
is regarded as be- 
iug too silicious 
and impracticable 
at this locality. 
Dr. Peter's anal- 
ysis of tiiis ore. 
No. 97 of his re- 
po]% only Bhows 
9.64 per cent of 
silica and insolu- 
ble silicates, 
which is not, by 
any means, a 
large proportion 
of these ingiedi- 
entfli indeed, as 
t>r. ^^ler sag- 
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' gests, its iiii[Hn(y 
ticability is prob- 
ably more dae to 
its contiumDg too 
small a piopor- 
tioD of tbe earthy 
materials to fbim 
a good ciDdeT,aDd 
hence it melts 
too suddenly by 
the application of 
heat, and, with- 
out the necesaaiy 
protection from a 
fluid slag, the iron 
is oxidated again 
by the blast; 
hence, to be sao- 
cessfutly worked, 
it requires the 
addition of amore 
earthy ore, or 
of some of the 
sbaly matter 
in which it is 
limbedded; in 
iproof of this, ore 
J which is consid- 
ered to yield the best and toughest iron at the Amanda furnace, No. 
96 of Dr. Peter's report, contains no less than 20.07 of silica and in- 
soluble silicates, and the red and blue mixed block ore (No. 94) con- 
tains nearly twenty-five per cent silica and insoluble silicates. 

The various ores used at the Amanda furnace yield, in thdr t&w 
state, 44.44 per cent, of iron. 

For important additional information in regard to these-oreei^nd re- 
sulting pig-iron, consult Dr. Peter's Report from Nos. 9^feM inclu- 
sive, where complete analyses will bo found not only of ^e-«9QS, but 
of the furnace slag and pig-iron. r--z.z:s- 
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The dark cinder, like bottle-glass, is producedat the Amanda fhrnace 
when the furnace is charged with "yellow kidney" — ^limonite ore, No. 
93 — and best "grey limestone ore," No. 96, when the furnace is then 
considered to be working well, and making good grey iron. The pea- 
green slag is produced generally when the "blue limestone" and "blue 
black ore," No. 97, is the furnace burthen, and there results white, 
high, close-textured pig-iron. Both good potters' clay and fire-clay 
are found in the hills near the Amanda furnace. 

In following the ore beds into the hills it often happens that the ore 
bed and associated shales become pinched, and solid overlying and un- 
deriying rocks come closer together. 

Near the Caroline furnace the main coal lies towards the base of the 
hills, and one hundred and forty to one hundred and fifty feet below 
the limestone on which the principal ore bed rests. The coal shows 
three feet of height, but there is only about two feet of good coal, as 
a clay parting runs through it, from eight inches to a foot in thickness. 

The ores chiefly smelted at the Caroline furnace are the above men- 
tioned ^limestone ore," and a "top hill yellow kidney ore." At the 
Steam furnace, owned by the same firm, (Wurts, Swap & Co.,) the 
same kind of ores are employed, with an admixture of from one sixth 
to a fourth of *^lock ore." 

The Caroline, which is a cold-blast furnace, makes from seven to 
eight tons in twenty-four hours, while the Steam furnace, which is a 
hot-blast, makes from one and a half to two tons more in twenty-four 
hours. The limestone used as a flux is added in the proportion of thir- 
ty to forty pounds to half a charge of seven hundred to eight hundred 
pounds. 

In the hills between the Caroline and Steam furnaces there are very 
heavy beds of limestone, overlaid by three to four feet of ore. 

At the Steam furnace the coal has a roof of black shale. 

Of eight different varieties of ore smelted at the Pennsylvania fur- 
nace, that have been analyzed, six are essentially hydrated oxydes of 
iron, Nos. 31 to 30, of Dr. Peter's Report, and two carbonates, Nos. 
37 and 38. These ores are mostly situated in the hills above the four- 
foot coal, with clay parting, which lies about thirty or forty feet above 
the bed of the East fork of Little Sandy river. There are four prin- 
dpal ore beds, besides several minor local beds: a ^^ittle block ore," 
four inches thiok, situated thirty feet above the coal, and some ten to 
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fifteea feet imd^ a aiiidfltoiie qqaiofd fiir IpeBitfa-^ttoneB, ooiiianiqg 
from twenty-nioe to thirtjr-fiye per ceai of irm, (No. 32 of Dt, P^ 
ter's Bepoit ;) a ^^qh^ Mook oie,** oonaideied of iofianor qoaUtj^ Ij^ 
io^ about one hundied and ten fiiet ahoYO the opal; a ^^imeatene oone^** 
averaging about ^ghteea inohea in thie|;nee% and flitoatod aboat one 
handled and tbirty fee^T above tiie ooa)^ oofrtaining foiiy-two per o^^^ 
of iron, with a very laige pcosrartion of oaibon«be of lime^ i$O.07 per 
cent, (No. 33 of Dr. Peteir*B Beport;) a liob liwonlte^ (in^HN^peily odIe4 
^4ime6ix>iie ore/' (nevely jjieeadae it overiies lixnertone,) oon^aming 
50.91 per cent of iron, and no oaibonate of lime, (No. 84 cif Ds. Pe- 
ter's Report) — ^the exact position this ore occnpiee in the ^ulLi I am, 
at present, unable to state; a ^p hill ore,'' averaging eight indiefl, 
containing 38.23 per cent of iron, and 18.85 of carbonate of Ijbm^ 
(No. 35 of Dr. Peter's Report;) a remarkably pmpe vaiiety of limofr 
ite, (Na 36 of Dr. Peter's Report,) containing no lees than 60.90 per 
cent of iron, nfi carbonate of lime, and only 3.47 of silica and ipK^r 
uble silicates — ^this ore is considered impracticable at the works: this 
arises, evidently, fiom its very richness and purity, as heretofise xa* 
marked in the first chapter, and explained, also, in Dr. Peter's R^mt; 
a oarix>nate of iron, (No. 37 of Dr. Peter's Report,) four-feet tfaidK^ 
overlying limestone, containing 39.42 per cent of iron, 8.17 per cent 
of carbonate of lime, and 9.47 per cent of silica and insoluUe sili- 
cates- — also considered impracticable at the works. This ore also 
could, undoubtedly, be made to produce good iron if property fluxed 
and managed, upon the principles explained in the first chapter, as it 
contains no injurious principle in sufficient quantity to deteriorate the 
quality of the iron; for instance: if mixed in due proportion with ores 
Nos. 32 and 33, with perhaps the addition of a little bituminous fer- 
ruginous schist or shale, and a small extra dose of limestone, so as to 
produce a good fluid lava of fix)m thirty to forty per cent the weight 
of the iron, that would protect and eliminate the reduced particles 
of metal, it could, in all probability, be worked successfully. The 
carbonate of iron, (No. 38 of Dr. Peter's Report,) also considered 
impracticable at the works, containing 41.80 per cent of iron, 2.38 
of carbonate of lime, and only 4.87 of insoluble silicates, only 0.04 
of phosphoric acid, and a mere trace of sulphur, can also be made to 
yield good results by pursuing a similar plan. In this case it would 
require a larger adcUtion of the earthy ore. No. 32, and ferruginous 
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shale, to produce the normal scoria, from the fact of the amount of 
silica and insoluble silicates being 4.6 per cent, less than in No. 37. 
There is also a coarse ^^block ore" that lies low in the hills below the 
coal. 

These eight varieties of ore average forty-two per cent of iron, but 
the mixed ores that are worked only average thirty-eight. About one 
tenth of limestone is employed as a flux. 

In the hills between the Pennsylvania and Greenup furnaces, a can- 
nel coal lies under the **top hill ores" 

The Pennsylvania hot-air-blast furnace, W. M. Patton & Co., runs 
about nine tons in twenty-four hours, or two thousand tons in nine 
months. For the composition of the limestone used as a flux, the 
furnace slag, pig-iron and coal, of the Pennsylvania furnace, see Nob. 
39 to 43 inclusive of Dr. Peter's Report. 

At the Greenup furnace there are two, if not three, beds of thin coal 
in the hills : a lower bed, near the drainage level, of eighteen inches, 
with a clay parting midway; an upper coal, nine inches. There is also 
said to be a bed of cannel coal, two and a half miles east of the fur- 
nace, about six feet above the creek level. 

Seven varieties of ore (Nos. 69 to 76 of Dr. Peter's Report,) have 
been analyzed, from Greenup ore banks; five of these are hydrated 
oxydes, and two mixed carbonates of iron and oxyde of iron. The 
^^ig block ore," No. 70, is the richest in iron, yielding 47.69 percent: 
the poorest in iron is the *^red ochre," No. 71, containing 18.62 per cent 
Including this last ore in the calculation, the average per cent of iron 
which the seven ores will yield, is 37.6, and leaving No. 71 out, 40.56. 
The proportion of limestone used as a flux is about one-tenth. For 
analyses of the limestone, furnace slag, and pig-iron, see Nos. 77, 78, 
and 79, of Dr. Peter's Report. 

The Greenup hot-air-blast furnace, Wilson, Baird & Co., runs, on an 
average, about eight tons in twenty-four hours. 

There is a yellow limestone ore, which occurs in the hills here, that 
must contain a large per centage of carbonate of lime, as it can be 
worked by itself, without any limestone as a flux. 

The principal ores smelted at the Buffalo furnace lie high in the 
hills — the "main block ore" being from seventy to seventy-five feet 
above a six-inch coal, that lies some hundred and twenty-five feet up 
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in the hills. The ore banks are from half a mile to two milee from the 
liirnace. 

Eight varieties of ore have been analyzed from the Buffalo ore 
banks — Nos. 54 to Gl inclusive, of Dr. Peter's Report The last of 
these (No. Gl) can, however, hardly be considered an ore, as it only 
contains 11.35 of iron, and G7.33 of carbonate of lime; it might an- 
swer, added in proper proportion, to Dux the other ores, contributing, 
at the same time, the above per centage of iron to the furnace product. 
The variety of '"miiin block ore," No. 58, yields the most iron (49.23,) 
though another variety, also labeled "main block ore," (No. 54,) of a 
dark-brown color, and compact structure, gives only 34.63. The sev- 
en ores, (omitting No. 61.) will give, on an average, 41.43 of iron. No. 
60, the "grey block ore," is a carbonate of iron, containing 28.20 per 
cent of iron, and 4G.40 per cent, of carbonate of lime; the rest are es- 
Bentially hydrated oxydes. See Nos. 62 to 68 inclusive, of Dr. Pe- 
ter's Report, for analyses of two limestones used as a flux, three kinds 
of furnace slag, and two varieties of pig-iron. 

The "main block ore," No. 54, is ten to twelve inches thick, restiog 
on an impure ("bastard") limestone, with some six inches of shale in- 
tervening. 

The "little block ore," No. 55, overiies the "main Mock ore," with 
a shaly parting of one and a half to three feet; over this liei tiie 
**kidney ore," No. 56 ; grey, yellow, and black shales form the ma- 
trix of these ores; the stripping required to be removed brfore readl>- 
ing the ores, varies from six to twelve feet There is a "little block 
ore," associated with shale, lying near the bed of little Sandy rivw, 
two to three inches in thickness. This ore is, however, not at pres- 
ent used. 

Eight to twelve feet of freestone, suitable for building purposes, 
lies twenty to thirty feet under the "main Hock ore." One and a 
half miles east from the furnace is an ^hteen-inch coal, that appears 
to occupy a position higher than the mx-inch coal, or the above describ- 
ed ore beds. 

The limestone used as a flux lies low in the hills, near the level of 
the branches. From thirty-flve to forty, or sometimes fifly pounds of 
this limestone are added to half a charge of eight hundred and seven- 
ty pounds of roasted ore. 

The cost of delivering the ore at the works is $2 25 to $3 per too. 
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The Boffido hotrau>bIast famace, L. HoliBter & Co., runs about eight 
tons, on an average, in twenty-four hours. 

In the hills adjacent to the Raccoon furnace th^re aie two beds of 
coal : a thin coal of two feet, including shale, or eight to ten inches of 
pore coal, near the level of Baccoon creek, and a thirty-four-inch coal, 
which is three hundred feet up in the hills, one mile north-east of the 
fiumaoe, and probably about two hundred and eighty fiaet above the 
lower coal. The upper coal has a clay parting of a few inches at the 
enfarance, but increaaes to a foot or a foot and a half — ^the upper mem- 
ber being twenty-four inches, the lower nine inches to one foot, mak- 
ing from thirty-one to thirty-four inches of coal in all. 

Four varieties of ore have been analyzed, from the Raccoon ore 
banks, (Nos. 80, 81, 82, and 83, of Dr. Peter's Report.) They are 
all hydmted oxydes, yielding, on an average, fifby-two per cent of 
iron : the richest. No. 83, the ^^main upper kidney ore," lying high up in 
the hills, yielding as high as 56.44 of iron. No. 80, lying two-thirds up 
ttie hill, is improperly called a ^^imestone ore," as it contains only 
0.49 of carbonate of lime. The dark brown, ^^red block ore," No. 81, 
oontainiog 53.36 of iron, is not only a rich ore, but, as Dr. Peter sug- 
gests, might be used as a pigment For the chemical analyses of the 
limestone used as a flux, furnace slags, vsffieties of pig-iron, and coal, 
see Dr. Peter's Report, Nos. 84 to 90 inclusive. 

The block ore will average about eleven inches in thickness. There 
is a lower ^^lock ore," of about six inches, which lies about eighty 
feet up in the hills. 

About on^tent^ of limestone is used to flux these ores, i. e., about 
one hundred pounds of limestone to half a charge of one thousand 
pounds of roasted era The limestone is obtained at Old Town creek, 
fix)m a bed fifteen £eet thick, and probably belongs to the sub-carboni& 
eoroua group* 

The Raccoon hotrair-blast fomace, Hblister, McGrew & Co^ runs^ 
on an average, about eight tons of iron in twenty-four hours; some- 
times eleven tons are run out in twenty-four hours. The cost of da* 
lifering the ose V5 fiom $2 50 to $3 per too. Two hundrod )Mi8bel& 
of ehanooal are OMfiUBabed in making a ton of iion. 

Ifi passing up the valley of the left bmneb of CAd Town creek, in 
gfiiog fiKW tiie Bmoood to tba X4i»el £to^ th# 
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lower coal is Been, and a Bchistose Eandatone twenty-fire to Haxty ftefc 
above it 

The lower ore bed of the Laurel fomace lies from ninety-five to one 
bandied feet above the forks of Old Town creek. The jmnoipal oro 
beds lie, however, from twenty-five to forty feet below the top of tiM 
ridges, intermixed with black, yellow, and grey shales. The ''maiii 
block ore^* is some fourteen inches thick, and has been woiked to some 
extent by drifts. It is mostly of deep dark brown or red color, like 
No. 81, passing downwards into aferraginouB limestone, and npwaida 
into varieties of kidney ore, some of which has a nadeus of light grey 
' carbonate of iron? The ^^nmn Baker ore*' rans fion six to oxteen 
inches in thickness, and will average ten inches. It anderiies the kid- 
ney ore, with shale intervening. The ^Waid ore'' varies in thicknefli 
firom four to ten inches, and will average eight inches. 

Locally the '-Baker or6" runs into what is called a ^mestone ore^" 
or even into an impure limestone three feet in thickness. The strip- 
ping required to reach these ores is fiY)m six to twelve feci The 
Sidney ore" from the '^iich bank" has much sulphate of lime dis- 
seminated through the fissures of the ore. This ingredient would, I 
believe, be injurious to the successful working of the fiimace; because 
the sulphur contained in such ore would not be driven off by roasting, 
but, remaining in the state of anhydrous sulphate in the roasted ore^ 
when this is subject to the high reducing temperature of the furnace 
the sulphuric acid is probably decomposed, and the sulphur set free 
may combine, in part at least, with the iron. 

Indeed, I perceived at one of the "run-outs," made whilst I was 
there, a strong odor of sulphurous acid, which gives proof of the pres- 
ence of sulphur; also, a dark crust forming rapidly on the surfiice of 
the molten iron before the temperature was reduced to the chilling 
point, which is also usually regarded by foundry-men as evidence of 
the presence of sulphur; but^ as a similar appearance takes place with 
an excess of carbon, it would be unsafe to decide the point from this 
phenomenon alone. However, I believe that the iron which the fur- 
nace was producing at that time was of that quality of high white 
metal which is apt to be produced by excess of sulphur. The only 
certain method, however, to arrive at positive conclusions in regard to 
this matter, would be to make an accurate analysis of the pig metal 
produoed from this ore. Time has not permitted the analysis of the 
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ores smelted, nor of the products of the Laurel furnace; but, if the 
geological survey is continued, these will be undertaken early next 
season. 

Just below the Laurel furnace forty to fifty feet of sandstone forms 
a low escarpment, that runs a considerable distance up Old Town creek. 
This is probably the lowest massive sandstone that reposes almost im- 
mediately on the sub-carboniferous limestone of that stream and Ty- 
gert; though no pebbles are seen in it at this pla 'e, it no doubt occu- 
pies the place of the lowest conglomerate. At the Junior furnace, in 
Scioto county, Ohio, a few inches of coal underlies this sandstone; 
whether it does so on the Kentucky side, in Greenup county, I am un- 
able, at present, to say. 

Some of the ore banks of the Kenton furnace lie near the works, 
others about two miles off. Two kinds of ore are principally smelted 
at this establishment — a ^-block ore," which runs in a regular band of 
six to eight inches thick, at an elevation of about two hundred and 
ninety feet in the hills; this usually forms two-thirds of the furnace bur- 
then; the other third is a "limestone ore," which is situated about sixty 
or seventy feet lower, and ranging from eight inch(iS to three feet in 
thickness, averaging about eighteen inches. A little "kidney ore" 
overlies the "block ore." The stripping required for the top hill ore 
is from two to nine feet The "block and kidney or.'es" can be deliv- 
ered at a cost of $2 per ton; the ^^imestone ore" at $2 50 per ton. 
At one place a drift has been carried into the hill after the limestone 
ore, between the sandstone and limestone; this must be one of the 
lowest stratified ores in the basin. The iron produc ed from the ores 
smelted at the Kenton furnace is tough, and held in esteem at the 
rolling mills; it is also good for making axes, boiler iron, and car 
wheels. Forty pounds of limestone are used for hall a charge of seven 
hundred pounds of roasted ore. 

The cold-blast Kenton furnace, J. Warren & Co., runs nine tons of 
iron in twenty-four hours. 

The ores smelted at the New Hampshire furnace ()ccupy nearly the 
sune geological position as those of the Kenton, and are the lowest 
ztratified ore beds of the eastern coal field. The former have some lo* 
cal peculiarities, especially the so-called "speckled ore" of the New 
Hampshire furnace. This ore lies in connection with a local bed of 
cberfe that intervenes betfreen the sutHarbonifeious limiestana and the 
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ofieodjriiig nudstone^ nplaoed kxally by limeBtoM on. Fran Htm 
(jiianical analyoB made ci one Tsxiefcy^ it oonteins e tevy bige qonli-i^ 
ty of alumina and soda, and a oonadeiable amount of potudi and 
phoqihoric aeid; the latter ia probaUy dedred fimn the oigaiiie le- 
maina found in thia ore. 

fBQifla» • • r • Mk4 
Ahudatt tinged villi inw, • • t.4,0 
., Lime* - - • - 0.8 

Magneda, ... 0,S 



Peroxide of iroo* . • • aOi)00) |7,^j|^||. 
Protoxide of iron, ... 6.040) 

Alumina, .... 13.500 

Magnesia, .... 0.363 
Soda, .... 4.60t 

Potasb, - - • - o.saa 

Photphorio aoid, - - 0.636 

Loa^ .... 0.084 

100.000 

The fire other oiefi^ (Nob. 103 to 107 induaye^ of Di: Fetac^a S^ 
port,) are also hydrated oxydee. One of theae^ No. 104, ia^ m veali- 

ty, not an ore, as it only contains 9.27 of iron. Leaving thia one 
out the other four will average thirty-seven per cent of iron. The 
block ores, Nos. 103 and 104, are found near the tops of Hie hills, 
where they are obtained by stripping from three to twelve feet of ar- 
gillaceous earth. The limestone ore lies locally between the sand* 
stone and limestone; it is very variable in thickness, ranging from a 
few inches to three or even four feet, and is, occasionally, absent The 
limestone and limestone ore decline, and the former thins out from 
the head of Buffalo to White oak. 

The hearth-stones employed at the New Hampshire fiimace are a 
greenish micaceous sandstone, which seems to stand the fire much bet- 
ter than might be anticipated from its external aspect, judging firon 
the indurated and unfused appeamnce of the rock which had been Bub- 
ject to the furnace heat for two months. Analysis No. 115, of Dr. 
Peter's Report, is of this rock before being subjected to ibe fumaoe 
heat, and No. 116 after two months exposure; from these analyses it 
appears that it had lost 2.4 per cent of oxyde of iron and alumina, 
0.14 per cent of carbonate of Ume^ 0.010 of potash, and .018 of soda. 



GINERAL BIPORT OF OKOLOeiCAL BUBTET. 1 99 

Two limestones, three furnace slags, and two varieties of pig-iron 
have been analyzed from this furnace, (see Dr. Peter's Report, from 
Nos. 108 to 114 inclusive.) 

The New Hampshire hot^tir-blast furnace, Conway, White & Co., 
makes about eight tons in twenty-four hours. 

These sixteen furnaces are capable of producing thirty-five to forty 
thousand tons annually, if in full blast, except during the time necessary 
to renew the hearth, and for other repairs; I believe, however, at present, 
they will not run more than thirty weeks during the year; many, it is 
true, remain in blast nine or ten months in the year, but there are sev- 
eral that are not in operation more than five or six months in the year. 
The average weekly run may be put at fifty tons, hence fifteen hun- 
dred tons per annum may be taken as an average production for each 
fomace; this gives, for the whole, twenty-four thousand tons, which is 
as near their present production as I have the data for estimating, and 
is, probably, rather over than under the actual amount. 

Professor Wilson, of the British Commission to the New York Ex- 
hibition on the Iron Industry of the United States, estimates the Ohio, 
Cambeiland, and Tennessee iron furnaces, producing iron from char- 
coal, at one hundred and fifly thousand tons per annum. In which 
estimate^ I believe, he intended to include the fiimaces of Ghneenup and 
Garter counties; but, even supposing that he did not, and that we add 
their production to this estimate, it will give one hundred and seventy- 
four thousand tons. Yet how small a production is this compared with 
the consumption in the Western States ! which amounts at this time, 
or very soon will, to one million tons. 

The principal bar, at present, to a rapid increase in the iron produc- 
tion of this region, is the great cost of charcoal. 

When these ores of Greenup and Carter counties come to be smelted 
with coal, as they undoubtedly must before very long, the amount of 
hon which they are capable of supplying is immense. We have seen, 
from the facts collected simply by a rapid reconnoissance of the coun- 
try, that from five to eight beds can be found above the drainage of 
the country, in ridges three hundred feet high, which will often average 
ei|^ieen inches in thickness; and the geological position of the ore 
is such that these beds may be followed entirely through the hill in 
comformable stratification with the associated beds of coal. We have 
seen, moreover, from the chemical analyses of tbeie ores, that they 
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will average, at a very moderate estimate, one third the weight of iron 
from the raw ore. Taking the united thickness of the diflerent beds 
in a single hill at five feet, and the specific gravity of the ore at 3., 
then each acre of land, underlaid by these ores, is capable of yielding 
from six to seven thousand tons of iron, which, in the form of pig-iron, 
may be estimated to be worth at least $180,000. The same bills usu- 
ally contain beds of coal, which may be estimated to have a united 
thicknesa of froir. five to six feet, whichj after deducting for waste and 
slack, would yield eight thousand to ten thousand tone of coal, worth 
fromglG,000toS20,000. 

How important are such developements as these to any country, 
but more especially to a region whose agricultural capabitities are but 
limited! 

On the waters of Tygert creek, in Carter county, good ore of the 
class of hydrated oxide occura, yielding 50.07 per cent, of iron. (See 
No. 12 of Dr. Ptter's Report.) This ore occupies a different geologi- 
cal position from the regularly stratified ores just described, belonging 
to the Coal Measires; since it is found in connection with the sub-car- 
boniferous limestinc, very much after the manner of the ores of the 
Cumberland and Tennessee rivers, in the western part of Kentucky, 
which have already been treated of in general terms in first chapter of 
this Report. 

So far as my examinations have yet been carried, it seems to be 
most abundant in the dividing ridge between Tygert and Eiaaieomck, 
near the confines of Lewis county, near Mr. Madeas, where tJie bdt 
of the sub-carboniferous limestone is wider, and better developed, than 
it is in Greenup county. This belt of sub-carboniferous limestone widens 
in its southern range; near the beads of the Buffalo branch of Tygert 
creek it attains it:; greatest elevation in Garter county; bearing tbenoe 
to the south-west to the waters of Tripiett creek, in Fleming couttty. 
I have not yet had an opportunity of following it in that direction be- 
yond the confines of Carter county. 

In Carter county, on the waters of Stinson creek, a eannel coal, of 
somewhat analogous composition to the Breckinridge cannd coal, crops 
out towards tlie summits of the ridges, two and a half miles from Oiay- 
BOD, and within a mile or a mile and a half from the Big Sandy and 
Lexington railroad. It is from twenty to twenty-two inches in thick- 
oesB. Its composition ia, 
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Specific gravity, 1.216 

Total volatile matter, - - 59.0 

Coke, (does not alter in form in coking,) 41.0 

100.0 
Moisture, 2.0 

Volatile combustible matter, 57.0 

Fixed carbon, •- 34.5 

Ashes, (flesh colored,) 6.5 

100.0 

A similar coal out-crops on Barrett's creek, six miles from Grayson, 
and within a few hundred yards of the Big Sandy and Lexington rail- 
road. This is probably a lower bed, as it occurs within a short distance 
of the range of sub-carboniferous limestone. This bed is covered by 
four feet of grey silicious shale, underlying a massive sandstone, over 
which is a ferruginous shale, containing a bed of good kidney iron ore. 

When the detailed survey of Carter and Greenup counties comes to 
be made, it is probable that two, if not three, beds of cannel coal will 
be discovered— one near the base of the Coal Measures, and one in 
connection with higher ore beds. 

COAL HEASUREB 

Of Lawrence^ Johmorij Floyd^ Pikcy Letcher^ Perryj Breathitt^ Har- 
lan^ Clatfy Knox, Whitley, and part of Owsley, Laurel, Pulaski, 
Wayne, and Clinton counties. 

In the first Chapter I have already treated, at some length, of the 
geological relations and chemical composition of some of these coals, 
especially in Lawrence and Floyd counties. 

At the Forks of Big Sandy, behind the town of Louisa, a two-foot 
coal lies one hundred and seventeen feet above low water. There is 
said to be a twenty-inch coal about thirty feet lower, and another two- 
foot coal near the level of the river. These two last coals I have, as 
jet, had no opportunity of examining. 

Four miles below the Forks of Big Sandy, symptoms of salt water 
appear by saline oozings, licks, and sudden disengagements of gas. 
At one point, near the Kane farm, now owned by Mr. Wallace, some 
borings have been put down, to test the practicability of obtaining 
stoong salt water; at one hundred and foity feet a brine was struck; at 
one hundred and sixty feet it was obtained of sufficient strength to af- 
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ford ealt at thirty cents per bushel, but not being able to compete with 
Kanawha salt at twenty-five cents per bushel, works were never erect- 
ed. If the carboniferous rocks form a synclinal fold here, or an im- 
pervious fnult runs along the valley of Big Sandy, deep borings for 
salt might reach a still stronger brine. This can only be determined 
by a minute survey of the formations of Lawrence county. 

In the vicinity of the Falls of Blain I examined a locality, on land 
owned by Mr. Wallace, where some ore was discovered, (No. 11 of Dr. 
Peter's Report.) It can hardly be considered sufficiently rich to work 
by itself, as it only cont«ins 19.24 per cent, of iron, but since it con- 
tains 51.35 per cent, of carbonate of lime, it might be worked advan- 
tageously in connection with other ores destitute of lime, and 'contain- 
ing forty or fifty per cent of silica and insoluble silicates, probably 
without the necessity of the addition of any other limestone as a flux 
than that which it contains. This ore, most likely, occupies the same 
geological position as the "limestone ore" that sapplies the Sandy 
furnace. 

A coal, some four feet in thickness, is said to occur in the bed of 
Blain, helow the falls; also two beds, each two feet to two and a half 
feet in thickness, on Two-mile creek, near Big Sandy, and a four-foot 
bed, below the mouth of Fuller's branch, about one hundred to one 
hundred and twenty feet above low water. These localities have, how- 
ever, as yet, not been examined. 

On the Tug fork of Big Sandy, five miles above its mouth, a bed of 
coal lies forty feet above low water, whioh measures fiom three feet to 
three and a half feet, with a six-mch shale parting, six inches from tiie 
bottom of the bed — this ooal is No. 181 of the State coUection. Its 
compodtion is as follows: 
Specific gravity, ----.-.. l.SIS 

Total Tolatile matter, 40.0 

Coke, (lamellar in stniotare,) . - - go.O 

100.0 

Moieture, 3.0 

Volatile oombostible matter, 37.0 

Fized carboa in coke 50.O 

Ashea, (whidsh grey.) 10.0 

lOOJ) 
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A few inches of the upper part of this coal has the dose-texture 
and fracture of caonel coal ; the roof is sandstone. 

Up the Vincent branch of the Tug fork an out-crop of coal, of 
four feet four inches, including four to six inches of a clay parting, at 
one foot eight inches from the top, rests on sandstone, with a covering 
of schistose, grey and dark argillaceous shale. It has a local norther- 
ly dip of several degrees, which does not, however, appear to prevail 
for any great distance. This is probably a superior bed to the preced- 
ing. Its composition is: 

l%>ecific graTity, 1.260 

Total volatile matter, 46.5 

Coke, (lamellar,) 54.6 

100.0 
Moisture, 2.5 

Volatile combustible matter, 43.0 

Hzed carbon in coke, 51.5 

Ashes, (yellowish- white,) 3.0 

100.0 

On Three-mile creek the York bed of coal is four feet, with a clay 
parting of one foot five inches, near the top of the bed. Just on the 
opposite side of the ravine, hardly twenty steps apart, and almost on the 
same level, two feet four inches of coal appear under sandstone, with 
one foot four inches of interlaminations of shale and clay partings un- 
der the main coal, which together make three feet eight inches. It is 
hardly possible that two coals, lying so close to each other, and differ* 
ent in their relations, can be the same bed. It is more probable that a 
slip or dislocation of the strata has brought here two distinct beds in 
apposition. 

I inspected also a bed of compact slaty cannel coal, on Three-Mile 
creek, similar to the Crawford coal, near Grayson, in Carter county; 
it seems, however, to run into bituminous coal, where the bed disap- 
pears under the water of the branch. A. little lower down, on the 
lame creek, three feet three inches of coal occurs, with a six-inch day 
parting near the top. This may be an inferior bed. 

On a branch of Three-mile creek, three-quarters of a mile north- 
east of Big Sandy, I examined the out-crop of a very thick coal, ap- 
parently seven feet in thickness, with two day partings of about one 
fix>t^ leaving ficom five and a half to six feet of good coal. This is^ 
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Tery protably, the equivalent of the main Mellensbuig Peach Orchard 
coal. Tbia bed has ledges of sandstoDe both above and below, with a 
few feet of shale immediately over the coal, interraLxed with some de- 
composed coal ill the upper pari There may be, therefore, three mem- 
bers in all to make up this bed. The hills on Three-mile creek seem 
to be about five hundred feet high, (he strata having an easterly dip. 

The main coal of Big Sandy, in Lawrence county, seems to be veiy 
variable in character aod thickness. At the entrance on the south- 
east side of Big Sandy, the measurement gave, 

Feet. laehtt. 

eiiale, 6 

Coal. - - 3 

Argillaceous ehale, 2 

Coal, 8 

6 2 
At the terminus of the tunnel, on the other side of the ridge, it 
gave. 

Feel. IntAet. 
Boof — i to 3 feet of black and grey argillaceoos bituminous stale. 

Coal, 1 fi 

Black bituminous argillaceous shale, ■ • . . . IQ 

Coal, 1 6 

Black shale, 4 

Cob], (in some places 3 feet.) 2 

Black shale or "boney coal,". ---.--• 6 

Coal. 1 6 

8 

Eere the coal is divided by shale into four members, making from 
six feet four inches to seven feet four inches of coal, and lies about 
two hundred feet, at this point, above the bed of Big Sandy ; the total 
height of the ridge being six hundred feet Two thin ccaIs occur in 
the game hill — one at thirty feet, some eight£en inches thick; anotlier 
at seventy-five to eighty feet, of a few inches. As yet no other work- 
able coals have been discovered in these hills. At five hundred and 
seventy to five hundred and eighty feet, or three hundred and seven- 
ty-seven feet above the coal, there is a bed of kidney ore, stud to be 
eight to ten inches thick. 

The valley of Big Sandy, at this point, seems to flow in an obscura 
anticlinal £^d-Mhe ooal having a very alight dip either my from 
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the river; at least where it has been opened this appears to be the 
case- 
in the bed of Big Sandy, at the moQtb of Cootrery creek, there is 
some coal overlaid by shales, which include segregatioas of carbonate 
of iron and carbonate of lime- 

An interesting question remains to be solved by the detailed geo- 
logical survey of LawTence county, i. e., whether the two main Gavet 
coals, lying at one bandied and sixty-five feet and two handred and 
twenty feet above Big Sandy, come together at MeUensbm^, and uni- 
ted, form the main coal at that place. 

Near the line between Floyd and Pike countdes, at the Industry 
mines of the Big Sandy Coal and Manufacturing Company, owned by 
Anron & Bigs, the main coal consists of three members, and lies one 
hundred and twenty-five above Big Sandy, covei'ed by sandstone. 
("Post" of the Miners.) The united thickness of the three members 
of coal being from seven and a half feet to dght feet. The section 
presents itself thus: 

The lower mem- 
ber, which aver- 
^es three feet 
ten inches, is the 
best coal, and 
commands near- 
ly double the 
price of the up- 
per member, 
which is two 
feet ten inch- 
es. 

An analysis of 
the lower main 
member yield- 
ed, 

S6.i 
64.8 
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Sandstone! ("Post") 

BUck Bbal«, 9 to 4 incites. 
Ccwl, a feet 6 iDobes to 3 feot 
Sh&lo, 3 feet S indies lo 3 feet. 

Ftre-clnj, 4 incliBa. 



Total volatile matter, . - . . 
Coke, (good, compact* does not swell up,) 
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Uoistare, 3-0 

Volatile combustible matter, 58. 2 

Fixed carbon in coke, 63.B 



100.0 

The upper member yielded, 
Total volfttilo matter, .-.------ S9.0 

Coke, (ewella up slightly in coking.) ...... fii.o 

100.0 
Moisture, S.O 

Volatile combustible matter, ...... 37.0 

Filed carbon in coke, - 69.0 

Ashes, (dirty white,) 8-0 

100.0 

Three or four miles below this locality coal crops out about thirty or 
forty feet above the bed of Big Sandy, under ledges of schistose eaud- 
stone. 

A mile and a half or two miles above Prestonsburg two beds of 
coal appear, one high up in the hills, with calcareous septaria about 
thirty feet below it, fallen out of shaJy rocks. 

In the vicinity of Prestonsburg some four or five different beds of 
coal overlie each other in the hills. The main bed is situatc'd seventy 
or eighty feet above the bed of Big Sandy; one aboat forty or fifty 
feet lower in the hOls; one sixty feet higher; one one hundred and 
fifty feet above the main coal ; one at low water, and a fifth below the 
bed of the river. 

At the Northern Kentucky mines the main bed varies in thickness 
from three feet ten or eleven inches to three feet three inches, and will 
average about four feet, with a clay parting of half an inch ten 
inches from the top of the coal. Over the coal is half an inch of black 
shale, and then flag-stones passing into thicker beds of freestone; the 
floor is one foot of fire-clay. The clay parting increases in running^ 
into the hill, to eight inches, thinning down stream, towards the nor^ 
and thickening up stream, towards the south." It is a good hard^ coal, 
free from pyritifcrous impurities, and stands exposure and handling 
wel], with a good roof of flag-stones. The half inch of black shale 
ijit^ening is full of fossil plants. For about fcnty yards to tbe west 
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&6 bed lies tolerable level, it then dips half ao mch to the yard. A 
section near the drill gave as follows: 



I J I 



1^ 



I I I 
I I 









T~rT 



StnditonM and 



Ftsgatouea, with one liulf iucb sbale < 



Main ooal, ailli cIbj parting. 
Fire olaj. 



Two inches of coal. 
Black abale. 
Coal. 
Flreclaj and 



Grej indurated ahale. 

Sandstone and 
Black shale. 
Coal, six inches. 

Sandstone and slliciois shale. 

SandtUtie. 

Grey shale, with carbonate of IroB. 

Black bituminous shaU, with tpUnl coal. 

Gray metal, at low water ol Big Snndy. 



A coal was strock, id boring for salt, below the bed of the river, the 
distance out is not known. 

Though the strata dip locally for a short distanoe soutii, a more 
prevalent dip in Has lepori is north 30^ weet 



Sh qisebal repobt of oeolooical scbtet. 

The general anangements of the different beds of coal on this part 
of Big Siindy, eo far ascertained, appears to be, 

/i. /nrA. Ft. Inch. 
A top hilt coal, (No. «.) 
Space, undetermined. 
Coal, (No. 6,) 230 feet up in the hilla, ... i 6 

Space, too 

Cool (No. 4,) structure of canoel coal, t feet 8 iuclies to 3 4 

^»ce, 30 

Coal, (No. 3,) 77faetuprathehil]B, - . - 4 

Space, S5 6 

Two-inch coal, fil^ feet up, 2 

Space. - - 7 6 

Coal, (No. 2.J 44 feet up, S 

Space, .-..-..-. 48 

^-inch coal, (No I.) 2 feet above low water of Big 

Bandy, 6 

The bed that crops out just opposite Prestonsburg, at nioety-eight 
feet above the river, iB of a compact, close-texture, approaching can- 
nel coaJ, different in appearance, fracture, composition, and roof from 
the main bed, and being thirty feet higher above the river than it, both 
above and below Prei=tonsburg, I think it must be a distinct bed. 
Two miles above Prestonsburg, on the Ea.st branch of Big Sandy, I 
examined a coal bed owned by Col. Martin, sixty feet above the river. 
It consists of two members, separated by a clay parting of ten inches, 
there being from three feet ten inches to lour feet of excellent coal, aa 
will be seen by the following analysis: 

Total volatile matter, • S8.0 

Coke, (bat little changed in form,) 62.0 

100.0 
Uoistnre, 3.6 

Volatile combustible matter, 34.5 

Fixed carbon in coke, 61.0 

Ashes, (light flesh -colored,) 1.0 

100.0 
This is a remarkably pure coal; Indeed the main Prestonsbuig bed, 
generally, is one of the very best coals which has yet been analysed 
for manufecturing purposes. The property which it possesses of be- 
ing little changed in form shows that it does not contEun much Utn- 
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men, a material which acts injuriously in a coal used for smelting 
iron. 

Half a mile below town coal No. 4, of the Prestonsbnrg section, is 
seen, ninety-three feet above the river, where it is three feet four inches. 

At the month of Abbott's creek, in Floyd county, a coal has been 
opened, thirty*four feet above Big Sandy, three feet eight inches in av- 
erage thickness. It has no clay parting; the roof is a kind of flag- 
stone similar to that over the coal opposite Prestonsbuig, running in- 
to twenty feet of schistose sandstone in the hill above; over that fifty 
feet of solid sandstone. 

Borings have been made below Big Sandy, in the neighborhood of 
Prestonsbnrg, for salt water without much success. It is probable, 
from the general knowledge obtained of the formation there, by the 
geological reconnoissance of the past season, that the borings would 
have to be carried to a great depth to reach a productive brine, as thd 
Prestonsbuig series appears to lie high in the Coal Measures. 

Near the line between Floyd and Johnson counties there is an ou1>- 
map of coal under schistose sandstone, very possibly the equivalent 
ef the Abbot bed ; there are also out-crops of other coals lying higher 
ia the section. Some iron ore was also observed in some of the 
ridges passed over between the mouth of Abbott's creek aiKl the coun- 
ty line. Between this and Paintsville the hills decline in height, ap- 
parenily from a sinking of the formations down stream, towards the 
north. 

Bdow the town of Paintsville, on the banks of Paint creek, twenty- 
six feet of shale is exposed, containing some carbonate of iron ; the 
lower part of the shale is highly bituminous, running almost into coal;^ 
and at twenty-three and a half feet above the foot of the dam one foot 
of eoal lies in the shale, not &r under a ledge of sandstone of two feet, 
passing upwards into schistose sandstone. 

In the ridge north of Paintsville there is a heavy bed of dark shale, 
with carbonate of the protoxide of iron. At about one hundred and 
sixty feet above Paint lick, lower down in the hill, there is supposed to 
be a regular band of carbonate of uron, six inches thick, associated 
with a few inches of coal. 

A bed of coal of ten indbes probably lies in the fiist bench of this 
ridge, and another of eighteen inches in the second bench, above a 
heavy sandstona e 
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On the Wheeler branch of Paint creek, in Johnson county, one to 
one and a fourth miles north-west of Painteville, a four-foot coal comes 
out under flag-stones, reposing on fire-clay, and dipping at an angle of 
2° south 80° east Its elevation above Paint creek is about one hun- 
dred and ninety-five feet- This coal has no visible clay parting. 

Four to four and a half miles up Paint creek cliffs of sandstone of 
fifty to sixty feet extend down to the water level. 

Ten miles from PaintsviUe, on the Oil Spring branch, oozings of pe- 
troleum float on the water, where it is ^id two hands may sometimes 
collect a barrel in day. 

On the Oil Spring fork of Paint creek the rocks are mostly shaly. 
In the gap that leads from that creek to State road creek a bed of coal, 
from fourteen to eighteen inches thick, crops out; and a thicker coal 
has been reached, under a covering of soil and sub-soil, on an a^acent 
branch, not far from the gap. 

About three miles from Licking station I observed a calcareous 
rock in the bed of State road creek, which may be of value in a coun- 
try where limestone is difficult to obtain, since, in many parts of tha 
country, the settlers have been obliged to go forty and fifty miles, in- 
to Estill county, after limestone. The rocks are mostly schistose 
sandstone and beds of grey shale, with occasionally a bed of thicker 
bedded sandstone, 

Near the Licking station there are thick beds of black shale, fifteen 
to twenty feet in thickness, including masses of carbonate of lime and 
carbonate of iron. Large segregations of the latter nlso occur in the 
form of septaria, in strata resting on thin bedded sandstone. Aboat 
one mile and a half down this branch I observed a bed of haxd lime- 
stone, nine inches in thickness, and a mile further two beds of cool, 
one a foot, the other six inches, between beds of sandstone, lying tweo- 
ty-three feet above the first Six to ten inches of coal crop out on 
the Middle fork of Licking. A thin bed, probably the equivalent of 
some of the above beds, occurs three or four miles down the Hunting 
branch. 

Calcareous septaiia are of ftequent occurrence in the hills of this 
part of Morgan county, some of which, on the waters of Quick-sand, 
would weigh tons; some of these may, probably, be suitable for man- 
ufacturing into hydraulio cement Thin seams of coal were also sent 
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on Quick-sand, one of which, eighteen inches in thickness, is exposed 
in a good section, four miles above Jackson, in Breathitt county. ^ 

Borings have been made for salt on the Licking, below Licking sta- 
tion, and some salt obtained, but it was never worked to any extent 
A productive brine is said to have been obtained, however, on the 
North fork of the Kentucky river, nine or ten miles above Jackson. 
Until a more detailed examination is made, so as to determine where 
the system of synclinal folds of the rocks form favorable reservoirs for 
salt, it would be premature to pronounce upon the prospects on this 
part of the North fork of Kentucky river, for productive and durable 
brines; if the location should prove to be favorable it would be a very 
great advantage to the country, as salt is one dollar per bushel in this 
part of the State. 

Lower down, on the North fork, a workable coal, four feet in thick- 
ness, bassets towards the base of the hills, with another coal above it, 
the thickness of which has not been determined. The main coal has 
been entered in several places near the river, above and below Jackson, 
and an extensive business is here carried on in the coal trade, which 
supplies most of the ready cash circulating in the country. The belt 
of the muriatiferous rocks of the Coal Measures promises to be wide, 
in tiiis part of Kentucky, judging from the indications presented du- 
ring the reconnoissance of this part of the State. 

Shaly rocks are also the prevalent stratification in the hills border- 
ing on the North fork of the Kentucky river, in the central portion of 
Breathitt county ; though there are some massive sandstones near the 
mouth of Quick-sand. Some carbonate of iron is interspersed in the 
shales, but, as yet, I have not observed any very rich deposits of this 
ore. 

At the junction of Lost and Troublesome creeks, salt water has been 
obtained at a depth of four hundred and twenty feet, sufficiently strong 
to make a bushel of salt from one hundred gallons of the brine; but 
I have not yet had an opportunity of ascertaining its geological rela- 
tions; nor yet that of a bed of cannel coal reported high in the hills 
opposite the mouth of Troublesome creek, four feet in thickness. An 
analysis has, however, been made of a sample of this ooal which I pro- 
OQied at Jackson, which yielded the Mowing result: 
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Totnl volatile matter, , . . , 58.0 

Coke, (rHilier diiiiiDiGli«d in size,) -....-- 48.0 

100.0 
UoUture, .-.-.--... 1,0 

Volnlile combustible matier, ...... 67,0 

Find carbon in coke, • 56.6 

AKhts, (grey,) -...-.-. fi.fi 

100.0 

It is very probable that this might be a profitable coal to work for 
ite oily and j-arafl n products; and it would be advisable that a suffi- 
cient quantity of it be forwarded to the Chemical Assistant, Dr. Peter, 
at Lexington, for analysis of its proximate coostitueots and ultimate 
elements: say fifty pounds. 

The bed of coal which kaac Baeh opened, three miles by land and 
four miles by water above Jackson, is thirty-eight inches thick. This 
bed lies lower in the hills than the main bed at Jackeon, and may be a 
distinct bed- 

At Jackson the main coal lies eighty-eight and a half feet above the 
North fork of the Kentucky river. It varies from three and a half to 
five feet in thickness, with a clay parting of from three to ten Inciiea, 
one foot from the bottom of the coal. The roof is an aigillaceous shale, 
fifteen to twenty feet in thickness. 

The appToxiioate seotiaD in BreatUtt county, near Jadnon, U as 
follows: 
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SchiBloae sandstone T 

ce, vith rocks concealed. 
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ThenDsin bed 
of coal is thick- 
est one to two 
miles above Jack- 
BCD, where it 
mcasaree five feet 
witii the clay 
parting, which is 
there nine to ten 
inches. 

At J. South's 
drift the main 
coal lies one hun- 
dred and thiit^n 
feet above the riv 
er, with ledges of 
sandstone at one 
hundred and thir- 
ty eight feet, and 
fifteen feet of sha- 
ly argitlaceoos 
sandstone. The 
sandstone ledges 
can be traced to 
one hundred and 
forty-five feet— 
About two buiH 
died feet above 
the river bkK^s 
of homstone and 
chert lie strewed 
on the ridge — 
rocks which are 
by no means of 
common occur- 
rence in tbe Goal 
Meeeures of tiie 
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west The dip of the rocks is south twenty d^;r6ea to thirty 
east 

Oa Cane creek the fonnations are much of the same cbamcter aa 
on the North fork of the Kentucky — shaly rocks pre iominating. On 
Lower Twin creek there is more sandstone near the bed of the creek. 
On the head waters of Cane creek, in the vicinity of the Twin Gap, 
there are several outrcrops of thin coal; but none were noticed over 
eighteen incbeB thick. 

Many yeara since some salt was made high up on the Middle fork 
of the Keotucky river, near its confluence with Cut-shin creek. 

Some clay ironstone was observed in shales near C. Crawford's, in 
shales overhiid by grey ferruginous argillaceous shale, and underlaid 
by schistose argillaceous sandstone, with massive sandstone below the 
ferruginous shales. 

At the Three forks of the Kentucky river some five or sis beds of 
coal occur, between low water mark and the tops of the ridges. The 
main coal varies in height, above the river, from thirty-eight to eighty 
feet; its thickness being from three to four feet. 

The chemical analysis of this coal for volalile matter, coke, and 
ashes, is given in the first chapter. An ultimate analysis has also been 
made of a specimen tnken from the Todd & Crittenden mine, by Dr. 
Peter. (See his Report, No. 159.) The volatile part is remarkable 
for the large amount of oxygen which it contains. 

The main coal, at the Todd & Crittenden mine, liea thirty-two feet 
above low nater of the South fork, where it is from three feet eight 
inches to three feet ten Inches thick, with sis to eight ioohes of ^lale 
intervening between the coal and the Bolid sandstone roof. The. floor 
is dx inches to a foot of black shale, nnderlaid by pyrltiferoas Gaud- 
stone. 

The approsimate section, for two hundred an^. twenty-eeveii feet 
above low water, is as Ibllows: 
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Yellow shaly sandstone. 



Schistose, ferruginous and carbonaceous 
sandstone. 



Black shale. 
Thin coal. 



Grey argillaceous shale. 



Space, with shaly rocks concealed in 
slope. 



Blueish grey shale, with carbonate of 
iron. 



Space, with soft rocks concealed in slope 



Shaly sandstone, thin bedded. 



It is probable 
that there is a 
bed of cannel coal 
lying to the east 
of souths higher 
than any of the 
coals here repre- 
sented, which 
would make a 
fifth bed of coal 
where the lower 
bed is in two 
members, as on 
Stufflebean creek. 

At John Mc- 
Guire's entry the 
main coal lies six- 
ty feet above 
Stufflebean creek, 
and about seven- 
ty feet above the 
Kentucky river. 
At the cut-crop 
the coal measures 
three feet two 
inches, but in- 
creases in thick- 
ness in the hill 
to three feet six 
inches. It dips 
slightly into 'iie 
I hill for a short 
: distance and then 
rises. The coal 
at this mine has 
a very distinct 
clearage, and 
' comes out in fine 
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large blocks, 
neighiDg fifty to 
one hundred lbs. 
At the upper 
drift the coal is 
only twenty feet 
above the creek. 
Here some bauda 
of the carbonate 
of iron were ob- 
observed in the 
shale of from 2 
3 inches. — 
Beaty'sdariftisin 
the Eflme bill as 
McGuire's, bat 
on the opposite 
or south side. 

The main coal 
is thinner on the 

North and Main fork of the Kentucky river, opposite Proctor, than 
on the South fork, but the former is rather freer from pyrites, and 
has a more uniform cleaiage, which favors its coming' out in larger 
and finer blocks. The main coal has, for the most part, a jet black 
oolor and bright surface- 

The floor of the main bed, at the foot of the shoals below Proctor, 
IB ODe hundred feet above the river; the coal is three feet six inches 
thick, and is covered by black and grey shales. 

At Dr. Dudley's entry the main coal lies ninety feet above the 
Kentucky river, and is three feet three inches thick, covered by shaly. 
sandstone. The underlying bench of sandstone is forty feet above 
the river. 

On Mick*& branch a coal four feet three inches occurs, at an eleva- 
tion of one hundred and twenty-five feet above the river. This may, 
possibly, be a different bed of coal, coming in over the shaly sandstone, 
that is in place near the same level at Proctor; or it may be, more 
probably, the main bed, which has increased in thickness, and occupies 
a higher poaitdon above the drunage of the country than at tiie othu* 
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localities above cited, immediately on the river; since at Dr. Dudley ^s 
lower drift, one-quarter to one-half a mile above the mouth of Contrary 
creek, the main coal that has been discovered is from one hundred and 
fifty-five to one hundred and sixty feet above the river; and a few hun- 
dred yards below*this grey compact limestone first shows itself, five to 
six feet above the waters of the Kentucky river, dipping at an angle 
of 15^ south 80° west, and marking the junction of the Qoal Measures 
with the sub-carboniferous limestone on the Kentucky river. 

No thick coals have yet been discovered near Boonville. The coal 
which is principally used, at present, at that place, is an eighteen-inch 
bed, reached by stripping the soil and sub-soil at E. Isaacs', four miles 
from Boonville. 

There is also some coal in the bed of Buck creek, near Ross'. 

Five miles above Boonville, A. Gilbert has bored some three hundred 
feet for salt water, but not with success. A workable coal is reported 
one hundred feet down in the borings. The borings were never tubed 
to exclude firesh water; the Mure to obtain a profitable brine may have 
arisen fix>m overlooking this precaution. At any rate, the beds of 
sandstone on the South fork, near Gilbert's, have the cellular structure 
and character, and the shales about Boonville have those variegated 
colors often symptomatic of muriatiferous rocks. 

At the m^putfa of Bull-skin a twenty-eight-inch coal occurs; and fiag- 
ments of coal were found on Indian creek, and also detached masses of 
carbonate of iron. 

The Burning Spring, of Clay county, is one of the remarkable geo- 
l(^cal phenomena of this section of the country. Through a pool of 
water in a narrow bottom a constant stream of gas escapes, in copious 
volumes. A lighted match suflSces to set the gas on fire, which flashes 
instantaneously into numerous jets across the pool, continuing to burn 
until the force of the gas or a gust of wind blows it out Judging 
fiom the color of the flame and the odor of the gas, it appears to be a 
mixture of heavy and light carburetted hydrogen, with some free or 
uncombined hydrogen. 

The commotion in the water rendered it too turbid, without filtration, 
to test it satisiSstctorily for its saline constituents. Bi-carbonate of iron 
seems to be the principal constituent 

The gases must here reach the surface firom some deep-seated source, 

through an extensive fissure of the rocks, concealed by the debris finoiq 
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>' nw Uieaa a nnJ ati tm inB >tMla,'^'at.<Uaile»*k Wuri^M 
of Goose ereek, aeven difievent eefnMWnnenta iindneaaBmn&7nlM)Bt 
one hundred and thirty tbooeaod biubele of Bali Borii^ have been 
earned, at one place, to abont one thonsand feet below the bed of Gooee 
cieek, without, however, any improvement in tlie strength or quantity 
' of the Bait water. 

The lochs passed through in the borings are alternations of Sand- 
stone and shaly locks. The strata which yield the beet brine at five 
hundred to ax hundred feet is a dark grey aigillaoeoos or mud sand- 
stone, with coaly particles dissemioated, and containing the remains of 
fossil plants more or lees carbonized When the borings reach this 
rock the augur IrequeuUy slips into cavities, when the salt water gushes 
op, mixed with a black carbonaoeons, muddy sediment^ which, after a 
time subsides, and the water gradually becomes olfAT. 

The main coal, which is worked for tuel to supply the salt works, is 
about thirty-two inches. At Col. Daniel Ganaid'a salt works it Ilea 
twenty-two feet above the bed of Goose creek. It rises to the north 
and sinks to the south, so that it is twelve feet below the bed of the 
onek at the Borka; half a mile up the Collins fork. it is foity-two &«t 
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below tile creek, and two and a quarter miles ten feet lower. No other 
coal is reported in the borings on Goose creek ; though I believe no 
strict account was kept of the materials passed through, which is to be 
r^retted, since rdiable information of all borings are a great assistance 
in dereloping the geology of the country Section No. 2 gives an 
approximate view of the stratification of the Goose creek country, as 
fiur as a mere reconnoissance has given a partial insight into its ge- 
ology. 

On Jack's creek, a branch of Bed Bird, which comes in below the 
moatb of Phillips' creek, there is said to be a bed of coal some six feet 
in thickness; but I have not yet had an opportunity of examining this 
locality. 

In the nei^iborhood of the Cumberland river, in Knox county, two or 
three miles above Barbourville, there are at least two, if not three, beds 
dT coal ; one, one foot three inches to one foot one inch, at an elevation 
of one hundred and thirty-eight feet above the Cumberland river; and 
one, two feet to two feet three inches, at one hundred and ninety-five 
fi^et At an elevation of two hundred and twenty-five feet there are 
indications of another bed; of this latter I have not been able, as yet, 
to see a satis&ctory out-crop. Near low water, and at ninety-three 
feet, it is posable other coals may be found. 

The chemacal examinatipn of 9- G. Miller's Mineial Spring, in 
Ejiox county, indicated, as the principal constituents, bi-carbonate of 
the protoxide of iron, bi-carbonate of lime and magnesia, a small quan- 
tity of chlorides-^probably both chloride of sodium and chloride of mag-: 
nesiam; its medicinal properties are tonic, slightly aperient and deox- 
idizing. 

Immediately over the spring is a thin bed of coal of six to ten inch- 
efly covered by about twenty inches of soft, reddish-brown sandstone, 
passing upwards into two to three feet of hard sandstone; below the 
spring are ferruginous i^, grey, and dark shales, including thin bands 
of carbonate of iron. 

The following section obtained on Linn-camp, near the confines of 
Ejqlox and Laurel counties, presents very much the same materials that 
were observed in sections exposed between Barbourville and the Cum- 
berland Ford. 
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The lower por- 
tion of this soo- 
tioD contains a 
considerable 
quantity of a va- 
riety of scaly 
yellow ochreous 
iron ore. 

The cliil's along 
the Cumberland 
river, between the 
western coufmes 
of Knox county, 
about the "Nar- 
rows" and Thoa. 
Faulkner's, are 
composed of 
thick beds of 
black shale, ex- 
tending to the 
height of forty 
to fifty feet above 
the river, over- 
laid by thin-bed- 
ded sandstone, 
passing upniirds 
into more solid 
ledges of the 
same. In some 
of the points of 
the ridges ferru- 
ginous shales 
crop out amongst 
the black ehalea, 
inclosing carbon- 
ate of iron. At 
an elevation of 
about one hun- 
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SECTION ON LINN-CiMP.— Condnoed. 
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dred and forty 
feet, and two hun- 
dred feet above 
the river, the 
same beds of ooal 
can probably be 
rouud,whichhave 
already been ci- 
ted aa occumDg 
two to three milea 
above Barbour- 
viJIe, at corres- 
ponding eloTa- 
tions. 

The high range 
of hills in the 
southern part of 
Knox county, 
bearing soutb- 
nest and north- 
east from the 
Shillalies to the 
Cumberland ford^ 
Seem to be com- 
posed, BO &r as 
they have yet 

been observed, of cooglomente or an equivalent sandstone, capping 
the ridge, with Bub-caiboniferoQs limestones and shales forming the 
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Beyond this range of limestone and conglomerate, and between it 
and the Tennessee line, in the so called Log mountain, the geological 
formation belongs to the same Goal Measures which exist on the north- 
west of this uplift of the lower rocks, as represented in section No. 2, 
with this peculiarity : that there appears to be, so far as I have had an 
opportunity of examining it, very little hard or heavy bedded rock — 
the greater part of the body of the XiOg monntain being composed of 
shal^ and thin bedded shaly sandstones, even to the summit of this 
mountain, which is higher than the Pine monntain itself On Hig- 
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night, a branch of Yellow creek, in the lower part of the mouutaiu, 
where its waters have partially laid bare a section of the strata for 
about thirty feet, it has exposed etiveral beds of coal lying in doee 
proximity, making in all eight or nine feet of coal. This coal was re- 
ported to be twenty feet in thickness by the hunters who bad observed 
it some years ago, during some of their excursions in this wild and 
unfrequenteil part of the Cumberland range of mountains. When I 
oame to examine it in person I found that several feet of intervening 
shale and sandstone were included in the supposed twenty feet of coal, 
thus: 

Feel. IncAet. 
Sandstone, -........-6 

ShHle. 6 

Coal, 3 

• Clay parldDg', ■-----...- 4 

Coal. S 

Fire-clay, ....-.-..-1 

Schistose eanditone, I foot 6 inches to t 

Shale, 5 

Coal, top only seen, I 

While in this neighborhood I also examined the supposed location 
of the notorious "Swift mine," on the other or north-west side of the 
same mountain, where the Indians are said in former times bo have 
made a reservation of thirty miles square, on a branch of the Laurel 
fork of Clear creek. Benj. Hemdon, an old explorer, asd a man well 
Boqounted with the conntry, guided me to the spot where the ore was 
supposed to be obtained by the lodiaiis, and afterwards by Swift and 
his party. It proved to be a kidney-shaped mass of dark grey tufpir 
laoeous iroa-etone, containing some accidental minerals sparingly dis- 
senunated, such as sulphuret of zinc and lead, with a white powdei^ 
which proved, on examination, to be a hydiated silicate of ^umina. 

This ore originated in a thick mass of dark bitumiDous argillaoeoua 
shale, with some thin coal inteistntified, thc^ occurs about five hun- 
dred to «x hundred feet up in the Log mountain. 

I also examined, in the same vicinity, a sap{K)eed locality of granite 
The rocks mistaken fcff granite proved to be a hard, fine-grained silioo- 
ealcareouB tock, and carbonates of lime and protoxide of iron. 

The richness of the soil on the slopes, and even on the sunumt of 
the Log mountain, is matter of sarprise— -sa^^KH^iBg a heavy growth of 
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Walnut, Oak, Cherry, Poplar, Locust, and Chestnut The black, rich 
mould of the Log mountain is owing to the prevalence of dark carbo- 
naceous shales, which no doubt contain more or less lime, either in the 
substance of the shale itself or derived from the calcareous segr^ations 
therein imbedded. 

The Log mountain and its peculiar formation extends into Harlan 
county, and is continued under the name of the Big and Little Black 
mountain, from south-east to north-west, until it reaches the Virginia 
line. 

It is, doubtless, in the extension of these Coal Measures, that the 
reported thick coals, (fourteen feet,) on the Clover-lick branch of the 
Poor fork of the Cumberland river, have their origin. The Pine moun- 
tain range, which extends completely across Harlan county in a par- 
allel course, is composed, as in Knox county, of conglomerate and 
mfllstone grit sandstone, on its summit, resting on limestones and 
marly shales of the sub-carboniferous group, alternating occasionally 
with sandstone; all dipping at a high angle of from 25° to 30°, the 
direction being, near the Cumberland Ford, about south 20° east For 
this reason the summit and south-east slope of the Pine mountain 
range is a poor silicious soil ; and for the same cause the land is very 
productive along the calcareous bench on the north-west slope; but 
the declivities are, for the most part, so abrupt that it is only locally 
susceptible of cultivation. 

On the waters of Clear creek, in the vicinity of the Log mountain, 
and also in the valley between the White and Kitt mountains, detached 
pieces of soft, talcous slate have been picked up; but as these, so far 
as I have seen, are found in situations evidently the resort of the abo- 
rigines, and the rock is of that soft nature and composition which ren- 
ders it easily fashioned into pipes, ornaments, and utensils, that 
will withstand heat, there is strong reason for believing that it has 
been brought by them from the gold region bordering on North Caro- 
lina, Tennessee, and Georgia, not more than seventy or eighty miles 
distant, in a direct course. Nevertheless, since there seems to be, from 
good authority, an abrupt anticlinal axis in the valley between the 
White and Kitt mountains, the strata dipping on either side at high 
angles, in opposite directions, there is a possibility that such rocks 
may, hereafter, be found in place in Kentucky, in the gorges of some of 
these mountains. 
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Beautiful samples of dose-textured, eonceiitric-structured cannel 
coal are found on the head of Dorton's branch, that empties into the 
Cumberland river three-quarters of a mile below the Cumberland Ford. 
An analysis of this coal gave, 
Specific gravily, .-...,-- I.26fi 

Total volatile matter, 42-9 

Coke, (compBcl, slightly altered la form,) 57- ' 

100,0 
Moisture, 2.0 

Volatile combustible matter, - 40.9 

Filed carbon in coke, ..--.-. 56.1 

Ashes, (orange-colored.) ,.,--. 8,0 

1 00.0 

It has a most brilliant surface, and smooth conchoidal fracture. Fine 
specimens of black fossiliferous limestone, containing Prodinim and 
Orbicula, occur on the waters of Straight creek, on both sides of the 
mouatatn, bordering on Harlan and Clay counties, which are susceptible 
of a polish, and therefore applicable as « black marble; the fossils 
showing trequently pearly white lines and surfaces agaiust a black 
ground. 

On the waters of Yellow creek, within about two miles of the Cum- 
berland G^, tiie strata are wrinkled and folded, and a tw»4bot four- 
inch leafy coal is inclosed between beds of shale. 

Where the Cumberiand river breaks through the Pine mountain 
moge the rocks dip south 20° east, at an angle varying from 25° to 
30°. The limestone is some three hundred feet above the river, cap- 
ped with conglomerate, and underltud by mariy shales and sandstone. 
From the geological structure of this mountaio it is not likely that 
any accessible beds of coal can be reached on the south-east side; pos- 
sibly some may be discovered on the north-west, but these are likely 
to dip into the hUl so rapidly that they can only be worked by inolio- 
ed planed, and will therefore be troublesome to drain, and tiie beds 
will be vety apt to be contorted. 

J?he massive sandstone of the sammit of the mountain, and the 
south slope, is occasionally overlapped in that direction with shale. 
No limestone can be reached on the south, as it bassets towards the 
north-west 
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The Clear creek ^^Sulphur Spring^' was tested at the fount da head. 
There appears to be little or no free sulphuretted hydrogen in this wa- 
ter, as acetate of lead is not blackened by it The sulphur which it 
contains may be a trace of sulphuret of alkali; but, as I had at 
that time no nitro-prusside of sodium amongst the re-agents, I was not 
able to test for alkaline sulphuret with this re-agent Bi-carbonate 
of lime and magnesia, with traces of sulphates and chlorides, are its 
other ingredients. This mineral water will probably be found serviod- 
able in the cure of diseases of the skin, malignant ulcers, and other 
similar complaints. 

Where the Cumberland river sweeps the south-east base of tlie Pine 
mountain for some miles the rocks in view are mostly abaly, with the 
prevalent dip to the south-east 

About six or seven miles up the valley, cliffs of sandstone come 
down to the river, with a more moderate dip, and appear in the shape 
of watch-towers and battlements flanking the escarpments. Further 
up some out-crops of coal make their appearance. One of the best 
which came under my notice, near Letcher P. 0., is two feet nine inch- 
es thick, lying about forty feet above the river. It has a bright sur- 
face and remarkable clearage at about 80^ from the plane of bedding, 
which gives it the appearance of being almost on edge, but the actual 
angle of dip here is only about 5^ A bold chalybeate spring issues 
from beneath the coal, which, notwithstanding its proximity to the 
coal, appears to be free from stdphaie of iron, as chloride of barium 
gives no perceptible precipitate in the water. It seems to be a nearly 
pure bi-carbonate of the protoxide of iron, which gives it value as a 
tonic and antiperiodic mineral water. At a mill half a mile below this 
there are some thick shaly beds alternating with sandstone, dipping 
south 45° to 50° east, at an angle of about 25°. Twelve miles below 
Harlan Court House there is an immense bank of shale, with some 
thin-bedded sandstone dipping south 20° east, at an angle of 21°; and 
a mile further schistose sandstone is seen dipping south, at an angle 
of 10°. Five miles beyond is an extensive bed of black shale, with 
appearaui^e of coal, followed by sandstone nearly horizontal. The 
finest beds of coal in Harlan county are undoubtedly in the range of 
the Little Black mountain, on the Clover fork. Clover lick creek, Cat- 
lines, Meadow, and Lick branches, where the beds vary from three to six 
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feet or more,* la &ct, more or lesa coal mil undoubtedly be fouod on 
most of the streams coming in from the Big and Little Black moun- 
tains; and, from the large blocks of canuel coal found oa some of the 
streams in this part of Harlan county, there must be a good bed of 
cSDuel coal in the adjacent hills. 

A section obtained on the Clover fork of Cumberland, near the 
Three Forks, presented the following strata: 

Sandstone in clifFs, 20 to 30 feet 

Argillaceous shales, alternating with sandstone ; some ash-col- 
ored shale with Ihin coal, 30 feet. 

Shfile, with argillaceoTia iron ore. 6 feet 

Sandstone, a few feet. 

Dark biluminouB shale, wilt thin coal near the bed of the river. 

In the pass over the Pine mountain, by the War gap, leading into 
Perry county, a great deal of loose eandf^tone is seen on the southern 
ascent; but probably, in consequence of the strong south-easterly dip, 
none shows itself in well exposed ledges or clifls. On the very top 
are heavy blocks of conglomerate. 

Ledges of sub-carboniferous limestone were encountered about one- 
third of the distance of descent on the north-west declivity, mx to 
seven hundred feet above the principal streams. The descent is very 
abrupt; a bridle-path, leading in a circuitous manner, constitutes the 
only State road from Harlan C. H. into Perry county. 

A rich black calcareous soil always marks the junction of the sub- 
carboniferous limestone and shale with the overlying sandstone and 
conglomerate. 

No sooner have you readied the foot of the Pine mountain than 
you begin the ascent of the Kentucky mountain, which Is, however, 
tower than the Pine mountain, and appears to be already beyond the 
great south-west and north-east dislocation, since it is composed of the 
Cofll Measures overlying the conglomerate, and no sub-carboniferous 
limestone is visible on either slope, so lar as I have yet seen. Here 
tiie Middle fork of the Kentucky river takes its rise, under the name 
of the Laurel fork. Some thin ooal crops out on this water couise, 
which is here a mere rivulet, the State road running for long distances 
In its very bed. 

Near Henry Lewis', on Tred's branch of Laurel, at the base of 

•Oa* bad la MpMtad to be to w tewi (Mt tUak. 
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Lovely moantain^ in Harlan county, a bed of coal was seen, three feet 
five inches thick, with a day parting ten inches from the bottom : in 
all, three feet of good coal, partly of a compact, close-textnred varie* 
ty, like cannel coal, and partly bitnminons. The compact coal repos- 
es on the clay parting. The floor is aslnsolored fire-clay, with remains 
of Catamites and other fossil plants ; the roof is an argillaceous shale, 
running upwards into sandstone. Below this exposure, on the main 
creek, remarkably thin bedded sandstone comes out near the water 
level, which can be obtidned in lai^ thin slabs, that have been em- 
ployed for covering bee-hives. These layers are overlaid by thicker 
bedded sandstone. 

A bed of coal of similar quality and thickness to that mentioned 
as occurring on Tred's branch also crops out on the other side of the 
ridge watered by Greasy creek. 

The Yoik mountain is composed of shales and sandstones. Near its 
top some good argillaceous iron ore was observed. Fiagments of coal 
were observed nearly all the way up the White Oak creek; the debris 
of beds in place in the adjacent hills. 

At the junction of Coon and Wolf creeks the same appearances pre- 
sented themselves, derived in part from a four-foot bed of coal which 
is in place two and a half miles above its mouth, and from another 
which crops out in the bank of ♦a branch emptying into Wolf creek. 
A mile and a quarter down Coon creek another bed of coai is in place; 
indeed, beds of coal occur on all the branch^ in this part of Perry, 
viz: on Wooton's, Mclntoshes, Messer, Big, and Coal creeks; since, 
even where the coal is not seen in place, washed firagments are to be 
found amongst the debris in the creek bottoms. The bed on Coal creek 
is four feet thick. On Big creek thick and extensive beds of black 
bituminous shale are frequently exposed. 

The boundary line between Harlan, Perry, and Clay counties is quite 
fisdsely represented on the present maps of Kentucky. Coon and 
Wolf creeks form the boundary between Clay and Perry — the line 
passing by what is known as the "Bonnet Rock," on Coon creek. 

On the south side of the North fork of the Kentucky river the 
main coal of the centre of Perry county lies about one hundred feet 
above the river. It has a day parting of one or two inches ten inches 
fix)m the bottom; the total thickness of the coal being four feet and a 
half tofivefeet 
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Near the top of fbe ridge ditiding the mutefaDf the Eliiha foik ef 
Big ereek tnd the Coal btanch, thexe aie coBBidenUe qnaatitiet ef tr- 
gUlaoeoaB oxide of iron. 

Ono^mile aboye Hazzard, in the cot of the road, on the north ride 
of the Kentucky riTer, and aiNHit fifty or sixty feet above it^ a bed ot 
ooaly three feet five inches in thickness, is exposed. It has several 
day partings, and the coal does not appear to be of very good qoality. 
The base of the Kentucky ridges, for thirty to fifty feet, in the victn- 
iky of Hazzaid, are composed of dark grey dialy rocks, ov^daid by 
schistose eandstone passing upwards into heavier beds of sandstone^ 
sncceeded by shales containing aigillaceons oxide of uDon. The strati- 
fication is much of the Eame character the greater part of the way to 
Carres fork, and beyond it; also in the MUs adjacent to Astiea* fork of 
Big creek. Two beds of coal, at least, are associated with these lower 
shales. 

In Peny oosnty, near Hazzard, borings have been earned, for sail 
water> four hnndred feet below the bed of the Kentucky rive^ and 
brine obtained, yielding a bushel of sidt from eighiy-five gsUaas. Claa 
in copious volumes issued with intermitting force from the apertnre^ 
which facilitates the elevation of the calt water to the surface. Afc 
present, however, there seems to be but veiy little £alt made at thia 
well — for reasons unknown to me. 

On Macy'6 creek there is good freestone for building purposes. 
Some calcareous septaria are disseminated in the shales, both on the 
Kentucky and on Big creek. 

At the mouth of Leatherwood creek salt water was reached at one 
hundred feet, but not very strong; the borings were afterwards sunk 
by BiBshears to four hundred and ten feet, or about the Fame distance 
below the bed of the Kentucky river as the adjacent ridges are ele- 
vated above the river, at which depth a fine brine was reached, yield- 
ing, when economiailly worked, a bushel of salt from sixty^five to 
seventy gallons. The borings are chiefly through sandstone, with a 
few soft sbaly partings. At fifteen or twenty feet a bed of coal and 
shale was passed through, five to six feet in all ; probably the same 
bed which shows itself in the river two or three miles below. A thick 
bed of coal is also reported at one hundred and sixty feet The con** 
glomerate is supposed to hnVe been reached in these* borings. No 
thick bedsof coal have been discovered in the adjacent hiUa ahon tka 
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river. Over a tto beMed fandflfcone, sitnated forty to fifty ftet aboTo 
the riyer, twelve to fbnrteen inches of ccal crop out. 

Two miles above the moath of Leatberwood creek, oo the nortJb sii% 
of the Kentucky river, one foot of coal shows itself below a bench at 
sandstone, fifteen to twenty feet above the river, resting on ash-oolored 
shale. One mile further up stream a good section is exposed of shaly 
sandstones, overlaid by thicker beds of sandstone. 

Four miles below Rockhouse creek, in a ravine, at an elevation of 
about fifty or sixty feet above the river, two to three feet of coal ba9» 
sets between beds of shale. Not far below Rodcfaoufie the sandstonea 
become more solid, and are exposed in high escarpments. 

Near the confluence of Ring's creek very thick beds of ash-colored 
shale, at an elevation of sixty to eighty feet above the river, contain 
ferruginous and calcareous septaria, and saline oa2dngs and crystalliza- 
tions of sulphate of alumina and iron. Chalybeate springs are also of 
frequent occurrence in this part of Perry county. 

Eleven miles below Whiteeburg, sandstone, though thin bedded, forms 
ooDspicuous benches along the river. Three or four miles above this, 
iliin, imperfect seams of coal are compressed between layers of sand- 
stime, mudi in the same manner as the escarpment of the Finnie Bluff, 
in Union county. The oufe^nrop of several thin cobUb are also visiblo 
in this vicinity; and indeed every few miles, to within a short distance 
of Y^hitesburg. 

Borings have also been made for salt water at Whitesburg, and brine 
obtained at three hundred feet; at four hundred feet it yielded a bushel 
<tf salt from one hundred and twenty^-five gallons. It is intended to 
carry these borings deeper. The decomposed out-crop of a thin coal 
shows itself five and a half miles above Whitesburg; and similar ap- 
pearances were also seen two miles higher up. Five and a half miles 
from the source of the Kentucky river a coal of three to four feet is 
nsported, wbidi, however, I did not have an opportunity of examining. 
This fe the thickest coal knows, at present, on the head waters of the 
main branch of the Kentucky river. 

From Joel Wright's, three and a half miles below the spring which 
forms the source of the main brandi of the Kentucky river, I made 
an approximate measurement with the pocket level to the top of the 
Sonnding ^^, and found itto be, in all, one thousand And seventy- 
tfeat, and obtainad iha fidkmng Motion: 
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At 1078 feet Cknigl<»iiermte iaDditinie« top <tf tbe Soniiiliiig gap. 

Boand«7 line between Eentnckj and Yiiginia. 

At 1016 feet. Bed and grey shales. 

At 900 feet Road above Geo. BenUey*a honae. 

At 876 feet Oreen and red shales. 

At 800 feet Comer of Bentley's fenoe, on road. 

At 77$ feet Highest appearance of limesfaMM» seen on the road. 

At 756 feet Top of main body of snb-carboniferoos linestooe. 

At 700 feet Bluff bed of sub-carboniferons limestone. 

At 680 feet Lowest appearance of upper beds of limestone. 

At 635 feet. Boad where connty line crosses. 

At 610 feet Boad abore spring. 

At 500 feet Spring— the source of the main branch of theKjentnehy rhrer* 

At 485 feet Forks of the road; 

At 400 feet Fourth house — Geo. BenUey's little farm. 

At 800 feet Third house— Hull's ? 

At 145 feet Second house — ^H. M. Bentley's. 

At 100 feet. First hous»— H. T. Bentley's. 

At feet Kentucky river* at Joel Wright's. 

EQgh clifis of oonglomeiate and sandstone rise on dther ride aboye 
this pass into Virginia; the highest points, by estimation, being prob-^ 
ably five hundred feet above the sammit of the road where it passes 
over the Sounding gap. If the fill of the Kentucky river fiom Joel 
Wright's to the mouth of Leatherwood be at an average nibe of eight 
feet to the mile, (assumed,) then the Sounding Gap is two thousand 
four hundred and seventy-seven to two thousand five hundred feet 
above tide water; and if the highest points are five hundred feet (as- 
sumed) above the pass through the gap, then the summits of this park 
of the Cumberland range are about three thousand feet above tide 
water in the gulf of Mexico. 

According to Capt. May, who constructed the road over the Sound- 
ing gap into Virginia, this is the lowest and easiest grade of this range 
of the Cumberland mountain. His measurements make it eight hun- 
dred and ten feet above the Elkhom fork of Big Sandy river, starting 
his level only two hundred and twenty-three feet below the road where 
the county line crosses in the preceding section. 

On the Shelby fork*of Big Sandy, in Pike county, a two-foot coal 
lies under a clifl* of sandstone, about thirty-five to forty feet above the 
bed of that stream. This coal was on fire for upwards of two years, 
and the smothered combustion has produced a kind of natural coke. 
In samples which I procured firom tins bed, it is worthy of note, that 
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on the same bpecimen the cellular stracture of coke can be observed 
almost in juxta-position with portions presenting the usual appeamnce 
of unaltered coal, showing the unsoundness of the argument which has 
been brought against the natural coke of Virginia being a coal altered 
by heat, because some parts of the bed have the appearance of ordi- 
nary coal. 

Ef&orescences of salt show themselves for several miles on the Shel* 
by fork of Big Sandy; this, together with noted Buflalo licks, led to 
the belief that salt water might be obtained by boring. An attempt 
was made by Captain May ; after reaching a depth of one hundred 
and forty feet the auger got fast, and the boring was discontinued. 

No coals have yet been observed on the Shelby fork of Big Sandy 
of more than two and a half to three feet in thickness. 

The ridge which divides the waters of this stream from Island creek 
is four hundred and ten feet to the gap through which the road passes. 
The upper one hundred and sixty feet are composed of alternations of 
schistose sand and shale, with three benches of thicker bedded sand- 
stone. A reddish shale, under the upper sandstone, contains some 
blocks of impure iron ore. The lower two hundred and fifty feet of 
argillaceous shale incloses large septaria sandstone, most of which is 
schistose, forms a solid bench of twenty-five to thirty feet, with two 
beds of coal under iti — the upper two feet, and the lower four inches — 
with thirty-five feet of schistose argillaceous sandstone and shale be- 
tween the two beds and beneath the whole. The highest part of the 
ridge must be from two to three hundred feet higher than the gap 
through which the road passes. Thin layers of carbonate of iron are 
disseminated in the shale over the lower coal, while the upper part of 
the shale has only thin bands of sandstone interstratified. 

On Chloe creek, nearly opposite Pikeville, a workable coal, of fair 
quality, crops out under sandstone. 

Seven miles above, a bed of coal lies in the bed of Big Sandy river, 
ai^d a four-foot coal is reported at the forks of this river, all in Pike 

county. 

About sixty feet above the bed of Big Sandy, near its junction 
with Island creek, are heavy ledges of sandstone, with grey shale both 
above and below it, including very large masses of calcareous septaria, 
which may afford a good substitute for limestone where this rock is 
absent 
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FwriiiilM befaw Fik0riU««.bolddtff of ;iiAiifaM»;«Bdrta9»j«to 
«ati, fifteen feet abffre ^ nrcr, iriUi^Mii^«^ teyeis pptontt 
Ifakt indicate niioo efitoeBoHMei. Ibtei M* fKobi^ «*«£» &■ 
itbtokM- bedded eBiidatoae^ bigber op on t6g $t^v «M) iM kmk 
Itoaght dowa bjr the weiterly ^ tkst aeem t»<pnTafl Jn tiusfect«f 
Pike county. ;•;; 

- Tbebenebof eu^btottevtWiUiBBCefilVfltalBHtiateaUMfe&ee- 
aioBe ferbuitding ^lipeMB. 

•:, J^e miles belewPUEe^lle Abed of ooii brttvets fim|e«i Uobift 
ttME onderiiee a-eosentaoDaiy nndrtane, »t ftfl. •le'nlioB <^ itetjr^ti 
eigbtyfeet aborv the nm. Henrte bitti«i«BiMb l«mf ttk^ak 
PikeriHfc 

Seven miles Maw P&eriUe tbtoa is * Iwf heavy body of rnsty 
ftnugtnoaB dude, wmiy om hoMbedMi Haiik; and a short distance 
Mow ibie a Aide bed of ooaI Uea^ia tte bSIa, niDety-six feet above 
'ttie arer, with two day, fMrtii^ dividiag theocat into tbree members, 
dh»b)iKrtbeiiq;tbmeiM;,tlraBwl<aBinie foot six inches, and the top 
«•» foot tiime in^e^ Btakuig five ft«t loiw inches of coal in all. 
'Xhia ODKl hu • voof (tf sefaietaeB u^UaoeMS sandstone, contaiuiog 
fc^ OaluBoitee ud some oubonBte of iieo, about ten feet thick, over 
«bi(^ are lM%eB of «aiidib»^ tfatt, 

fin. Lkkm. 

I. Thin bedded Bandston« or fla^loBei. 

it. Schistou argillaeeona ahale, containing Cakmites knd esrboa* 

ate of iron, about 10 

S. Coal — upper member, 1 S 

4. Grey arKilUceous shiile, 2 6 

5. BUck bituminons sbale, 1 

6. Coal — middle member, I 8 

7. Clay parting, 1 6 

8. Coal — lower member — ninety-six feet above Big Sandy, - 3 

9. Fire-clay — floor of coal. 

The dip of the strata here is a little east of north, at the rate of 
from 3° to 5". The lowest member seems to be of a superior quality 
to the middle and upper members. 

From the geological reconnoisEance of Knox, Harian, Perry, Letch- 
er, and Pike counties, it appears that the Kentucky ridgee, to the 
north-west of the Pine mountun and its equivalent ranges, are com- 
posed, for the most part, of a succession of thick beds of schistose 



OniKRAL REPOBT OF GEOLOaiCAL SlAVBr. 28S 

sandstone and shale overlying the saliferous groap that pitch beneath the 
water courses, while the Pine mountain, together with the correspond- 
ing ranges, extending to the Sounding gap, are composed, in their upper 
part, of conglomerate and sandstones of the millstone grit series, resting 
on sub-carboniferous limestone and associate marls, shales, and sandstone 
forming the base of this range, all of which have been dislocated by two 
vast parallel faults, running from south-west to north-east, and heaved 
np more than one thousand feet along the north-west rent» receivipg, 
at the same time, an inclination to the south-east, where it abuts against 
an immense body of dark shaly rocks, induding thick beds ol coal, 
constituting the Upper Goal Measures of the Log, Big, and Littie 
Black mountains. 

In the depression between these two last ranges, and in a direction 
nearly coincident with the direction of the fault and strike line, the 
Cumberland river finds its way from the Stone gap to the Cumberland 
ford, where it breaks through the chain of the Pine mountain, and 
then tumilig nearly at right angles to the Une of strike, it pursues its 
eourse ovei ike various members of the Coal Measures, until it again 
swe^s the conglomerate at their base. Pitching over an escaipment 
of that rock, at the falls of the Cumberland, in Pulaski county, and 
undermining the subordinate shales, it soon dashes over beds of sub- 
earbomferous limestone at the shoals, before winding its way to the 
older fossiliferous rocks of Russell and Cumberland counties. 

The most important coal region of Pulaski county is above the 
idioals, not only adjacent to ihe Cumberland river, but on many of t);ie 
creeks and branches putting into thd Cumberland, both on the north 
and south. 

The base of the geological sections in this vicinity, for one hundred 
and fifty feet, is composed of sub-carboniferous limestone; and one 
hundred and fifty feet above the limestone, or three hundreed feet 
above the Cumberland, the main bed of coal comes in. It varies 
from four to five feet in thickness. Both the floor and roof are dark 
bituminous shales; and forty feet above the coal is a bed of conglom- 
erate sandstone, passing into yellow sandstone, which extends to within 
four feet of the top of the ridge, which is four hundred and nineteen 
feet above the Cumberland river. Twenty-five feet under the main 
coal is a thin coal from six inches to one foot in thickness; and forty- 
five feet lower another bed of coal from eighteen inches to three feet; 
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which is, therefore, about ninety feet above the sob-carboniferous lime- 
stone- 

The main coal has been entered at several places, and mined to s 
considerable extent, chiefly for the Nashville market, by Clark, Wait, 
Doyle, Fox, Bradley, Stringer, and others. 

An analysis of this coal for volatile matter, coke, and ashes, gave 
the following result: 

Specific gravity, i .293 

Total volatile matter, 39.00 

Coke, (bright, slightly inflated.) 61.00 

100.00 

Moiatnre, 3.00 

Volatile combnslible matter, ...... 36.00 

Fixed carbon, 67.00 

Ashes, (liglit grey,) 4.00 

100.00 

A few inches of the upper part of the bed is close-textured, like 
cannet coal. In some of the entries this kind of coal amounts to ten 
inches, and even eighteen inches or two feet, of the upper part of the 
bed — the ordinary variety measuring four feet two inches. 

Fine bodies of coal land lie between Buck creek and Bear creek; 
also, OQ Beaver, where the main coal is even thicker than immediately 
on the Cumberland river. 

The rocks decline rapidly to the south-eaat, so that the black shales 
lying over the ooal and below the conglomerate are at the water's edge 
below the &lls of the Gamberland, in Whitley county, where there is 
Uie following sectioD: 
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Umatnre, 
Carbonic acid. 
Protoxide of iron. 
Peroxide of iron, 

Alamins, 
Magneua, 
Insoluble dlicatea, 
Lou, - 



Coal, 10 lachM M 3 feet. 



Top of the fmlta of tbe Camberiuid. 



HMiiT« bedi of coag1oinent« oxer 
which the wftten of the Cmnberluid 
riTcr faU. 



Black, thinlj lamicated sbKle, irlkh claj 



Bilictoni shale at foot of tbe fillg. 
'■ 040 
31.10 
■ »"l«.ofiroii. 

6.40 r 

0.06 

0.70 

0.S6 

• ll.SO 

.11 



The perpentUe- 
ttlar (all is eixty- 
two feet; the &1I 
and rapid seven- 
ty feet. The 
twelve feet of 
shale under tilie 
cooglomerate is 
the repository of 
the notorious ore 
which it waa pro- 
fessed contained 
a quantity of eil- 
Ter equal to ficom 
eighteen to twen- 
ty grains in an 
ounce. I regret 
Eay that tbe 
chemical exami- 
nations that have 
been made of 
this ore do not 
coD0rm tfaoBO 
statements. 

The ore is eB- 
sentially a proto- 
carbonate of iron, 
containing tbe 
following constit- 
uents: 
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There are some incidental minerals, ia Email quantitiea, disseminated 
irregularly through this ore, which do not belong to its essential com- 
pOBition, viz: sulphuret of zinc, sulphuret of iron, and perhaps traces 
of sulphuret of lead, antimony, and arsenic, together with a white pow- 
dei-y mineral which was mistaken for chloride of silver, but which is, iu 
ikct, a hydmt*-d silicate of alumina allied to the mineral ficarbfoke- 
The silver which professed to be extracted from this ore must have 
been dwived either from argentiferous lead, employed in lai^e quanti- 
ties to cupel ("rofine") the metallic ingot of iron ("prill") reduced 
previously from the ore, or it was fraudulently iatroduoed during the 
process of smelting or refining, since truces of sulpburet of lead, that 
might be present in the ore, even if argentiferous, could not supply 
more than a small fraction of a grain to the ounce of ore. 

These snme shales supply, almost at every locality where it out-crops 
in the "Texas District," or southern tongue of Pulaski county, quan- 
tities of this carbonate of iron, even in more considerable masees than 
at the falls of the Cumberiand: as for instance, on the Grassy gap 
survey, on the bead of Indian creek; Rock House valley; Sam'a 
branch of Beaver ; Sloan's branch of the South fork. At the first of 
these localities the quantity, if fairly exposed, would probably be 
equal to a continuous band of from eighteen inches to two feet, and, 
since the land is well timbered with White Oak, Chestnut, Pine, and 
Poplar, and probably workable coats tio>t far ()ff, this region is worthy 
the atteotion of the iron manufacturer. Thebed of coal which is imme- 
diately in connection with the shale affording the iron ore is only some 
u^ inches or a foot thick, but the place of the main coal of Pulaski coun- 
ty Comes in about forty feet lower. It may not, however, be as thick 
in this pint of the couilty as at the mines above the shoals; indeed, 
the indications lather lead to the inference that it will not be foun i to 
be more than three feet. The measurement of the ridges ia the vicin- 
ity of Sloan's gave the elevation at three hundred and Beventy-wgitt 
feet above the camp, below Sloan's house, which would mi^e them 
about fi*om five hundred bdd ^ghty to six hundred feet above Qie Big 
Sandy branch of the South fork, aDd about thirteen hundred faet 
above tide water. The buff UmeBtone, overlaid by greenish gNof 
maiiy shales, is one hundred and twelve feet Bbove Camp, tdieiefen 
two hundred and sixty-six feet bdo^'the top of the ridge oveTirtiicfa 
the Jacksboro* mad paseee, aod £he^anotioii of tlie saodstone anit 
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Aaim ione hundred amd fifiy-two feet under tlie flame, «nd one bundled 
and fimrteen feet above tbe Iniff Umestone. 

Serexal good -cbalyt)eate sprii^ have their souioe in Pulaaki and 
Whifctey ooomtieB, firom the ge<^ogk»d hodzon oi the ahales and iron- 
stone; sofi^ of these were tested at tiw fountain head, and found to 
oontMn carbonate of the protoxide of iron, !with tiaoes only of ohUn 
ridea, and posseesing feeble de-oxidiring profpertiea. 

ISiere ai^)ear to ;be two, if not three, diatinot ahale beds containing 
iron ore, in Pulaski county-— one fifteen or tw^y feet above tibe 
snb^cttboniferous limestone, and one albout ninety fdet — ^but the op* 
per bed is probably the most productive. Where the ore is most 
abnndamt ihe coal seems to ^be thinnest 

In the Pitman range of hills, which form the divide between Pit- 
man icreek^and Budi: creek, in Pulaski county, there we several beds 
of coal; one, which lies about one bundled and fifly feet above the 
limestone, measuies Hiree feet three inches, including a clay part* 
ing and a thin band of sulphuret of iron, one foot from the top of the 
bed, or aboot three feet of coal in all. This bed is, probably, the 
equivalrat of the main coal on the Oumberlaoid river; another, about 
one foot thick, fourteen to fifteen feet higher in the hills.; two more 
will probably be found below the three^foot bed, and one ninety or one 
hundred feet above it; there ajpe indications also of iron ore above the 
three-foot coal, though it appeared rather earthy where the specimens 
were obtained. A kind of gravelly or pisiform iron oro was observed 
towards the base of ^the Pitman hills, but above the limestone. Some 
thin veins of lead oro have been found running through the limestone 
at the base of the Pitman hiUs. 

On the JBigliok the main coal has a clay parting of fifteen inches, 
with about one foot of coal above it, and forty*one to forty-two inches 
below. Near the mouth of Bockcastle river the coal is said to be of 
Ae mme character. 

i^tfthe Narrows of Hoekcastle Tiver, in Bockogstle county, where 
Dr. Giabam is erectiDg a saw-mill, the formation is analogous to that 
tteacribed ^on ^&e Cumberland, only the sub^oarboniferouslimestone lies 
lowev^ncar the water couiwaEK-^and :tfaB coi^lomeriate sandstone is in 
greater foxoe, forming vertical escarpments tof one hundred und fifty 
feett Here *also ffhe principal iJbeda>f coal is 4utuat^iabout forty feet 
under the escarpment of sandstone and conglomerate, but^ so &r as 
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c;in be judged from a natural out-crop, not so thick as on the Cumber- 
land. The two otlier inferior coals can probably be found here also. 

Nearly the whole of the base of the hills on Rockcastle river, in the 
vicinity of the Narrows, is composed, for upwards of two hundred feet, 
of soft shaly materials, on which reposes one hundred and fifty feet of 
massive sandstone and conglomerate, forming, opposite Dr. Graham's 
mill, the conspicuous escarpment known as the "Bee Cliili" the sum- 
mit of which is three hundred and fifty-five feet above the river, or 
about eleven hundred feet above tide water, without reckoning the 
slope above, which is at least twenty-five or fifty feet more. In con- 
sequence of the crumbUng away of the shaly beds supporting this 
enormous weight of sandstone iind conglomerut*, the clifis are rapidly 
undermined, while immense masses become disjointed, and precipita- 
ted down the abrupt slope into the bed of Rockcastle river It is in 
this way that that stream has become so blocked up with rocks, vaiy- 
ing from a few tons to the size of a large house, that in many places 
even a canoe cannot pass. This is the character of Rockcastle river 
for many miles, both above and below its Narrows, and imparts to the 
scenery of thiit region the bold and romantic character for which it is 
justly celebrat^sd. The wild and retired state of the country, together 
with the saline exudations and ticks that appear at several localities on 
Rockcastle river, cause this country to he a great resort for every 
kind of game; the river is full of excellent fish, hence it is a favorite 
bunting and fishing ground, not only for the settlers of the county, 
bat for the lovers of the chase from the blue grass districts of Ken- 
tucky. 

Several excellent chalybeate springs occur, also> on Rockcastle river. 

The same coids which have been described on the Cumberiand have 
been traced, also, on the waters of Indian creek, in the south-eastern 
part of Pulaski; where there is also carbonate of iron and kidney- 
shaped argillaceous iron ore in considerahle beds, occupying, apparent- 
ly, the same geological position as the ore beds of Nolin, in E^onson 
county. 

Almost everywhere in the southern neck of Pulaski county, one 
hundred and fifty to two hundred feet beneath the table land, a tan- 
gled growth of Mountwn Laurel, Kalmia Latifolia, Franklioia, Gordo- 
nia Pubescena, a peculiar species of Baybush and Holly, Ilex Opaca, 
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fringe the water courses; while on the ridges the growth is Oak, Chest- 
nut, Pine, and Hickory. 

On a branch of Indian creek, flowing into Jellico, near Shephard's, a 
good, bright, solid coal shows itself under ledges of sandstone two feet 
three or four inches in thickness, resting on fire clay. 

The Jellico mountain, which is about one thousand five hundred 
feet above tide water, is composed entirely of Coal Measures; no lime- 
stone showing itself, even in the beds of the streams. There are at 
least four beds of coal in this range; one near the beds of the branches; 
a second about one hundred feet up; a third about hnlf way up the 
mountain, with perhaps iatermediate beds; and a fourth near the top- 
as loose blocks of coal are reported lying on the surface near the top 
of the Clear Fork mountain, which is about the same height as the 
Jellico mountain. On Briar creek, near the foot of the south-eastern 
slope of the Jellico mountain, a bed of black shale twenty feet in thick- 
ness includes carbonate of iron, one band of which is four inches thick; 
another about three inches, but more or less interrupted in its horizon- 
tal bedding; the same formation was also seen on the Sugar branch, 
above Perlegs, in connection with a seam of coal, lying in the bed of 
the branch. About one hundred feet above, in the Middle mountain, 
is another bed of coal, covered by grey shale; and another is report- 
ed about one hundred feet higher, on the other side of the same moun- 
tain. 

On the Cumberland river, in Whitley county, opposite Williams- 
burg, the first eighty-five feet are composed of shaly rocks, resting on a 
bed of coal in the river, overlaid by fifty-five feet of thin bedded sand. 
Near the junction of the shale and sandstone, where the latter, as it 
firequently does, forms overhanging cliffs, efflorescences of sulphate of 
lime and sulphate of magnesia encrust the decomposing, receding lay- 
ers of shaly rocks. 

King's coal lies about two hundred and fifty feet up in a hill, on the 
east side of the Cumberland river, over a heavy bed of black shale, 
and covered by schistose sandstone and ferruginous shales. The total 
height of the hill in which the coal is situated is six hundred feet above 
the Cumberland river, or about one thousand five hundred feet above 
tide water. There are, no doubt, several other beds of coal in this hill, 
above and below King's coal. The levels show five benches of sand- 
stone in this hiU, with intermediate shale beds; the first at eighty ^ve 
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feet, finy-five feet in thickness; the second at one hundred and fifty 
feet; the third at two hundred and fifty feet; the fourth at three hun- 
dred feet; the fifth at five hundred feet The shale over the second 
bench contains some limonite iron ore- Between the fourth and fifth 
a bed of coal can probably be found; and also between the second and 
third. The lower shale beds, near the htct, contain considerable quan- 
tities of carbonate of iron. 

On the head of Watt's creek, at the foot of Linn-camp mountain, 
several important beds of coal are reported ; one, a four-foot bituminous 
coal, suitable for blacksmiths' use ; one, a kind of cannel coal. Sev- 
eiiil oat-crops of thin coal were observed on the Clear fork, eight to 
ten miles from Williamsburg; one of which lies fifteen feet above that 
ati'eam, covered by grey shale and schistose sandstone, with heavy beds 
of black and ferruginous shales at an elevation of forty-five and sixty- 
five feet to eighty feet. Corresponding beds were noticed, also, near 
Briant's. At Falkner's mill the black shales, near the water level, no 
doubt overlie a bed of coal In or below the river. 

While in this neighborhood specimens of supposed copper ore were 
submitted for examination, obtained in the Pine mountain, near the 
confines of Kentucky and Tennessee. It proved to be a hematiric 
iron ore of good quality; that from the head of Mud creek is a very 
fine Cellular variety. 

Near the base of the hills, bordering on Cane and Patterson's creeks, 
ferruginous shales are exposed, coDtAioiog lai^e quantities of allia- 
ceous oxide of iron, of good quality; and disintegrated giBVel of the 
eame material is everywhere strewed along the road. 

Limonite ores and carbonates of iron were also brought in for exam- 
ination from Meadow <ireekand Watt's creek. 

On Big Poplar creek, near William Evans', a nine-inch coal shows 
itself Iwo feet above the water, covered by argillaceous shale. 

In the vicinity of Williamsbuig, along the Cnmberland river; on 
Big Poplar creek ; and in the vicinity of Boston, on the waters of Cane 
creek, there is some fine, level fiurning land; in this part of Whitley 
county, as well as in most of the mountun counties east of the junc- 
tion of the sub-carboniferous limestone, millstone grit, and conglomer- 
ate, the farming property is ooofined, for 'he most p^ to narrow strips 
of bottom land and the slopee of the mountains; c^n bo abnipt that 
Hm ground admits of being {dcnrad ooly Id one 4irectiDD— «TOtmd tiie 
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hill sid^s; otherwise the soil, in a few seasons, would be washed into 
the valleys. Extensive level farms, found mostly in the vicinity of the 
townfi, are the exceptions to the general rule in the eastern coal region 
of the mountain counties. 

The boundary line between Whitley, Knox, and Laurel counties is 
entirely ftJsely laid down on existing maps. Instead of starting, as 
it is represented, from a point on the Gumbeiland river where the east- 
ern boundary of Pulaski crosses that stream ; thence up the meanders 
of Laurel river to its confluence with Linn-camp; thence up Linn- 
camp creek to its source; thence north-east along the summit of Linn- 
camp mountain to the comer pf Clay, it ought to start from Yih&e 
Cane creek empties into Rockcastle river, and run, according to the 
best authority I am able to arrive at, to the mouth of Linn-camp 
creek; thence up that stream to McHargue's mill; thence along ihe /^ 

dividing ridge between Robinson and Richland creeks; thence souths 
west to the corner of Clay. 

This is a sample of some of the egregious errors in the present ge- 
ography of Kentucky which demand correction, and which has forced 
upon the geologist a task as laborious and expensive as the purely 
geological part of his duty — more especially since he has no system of 
rectilineal surveys to guide him; no base lines or meridian on which 
to erect his survey ; nor any recorded township, or even county maps, 
upon which any reliance can be placed. 

Carbonates of iron, with disseminated a^'cidental minerals, similar in 
composition to the ores of Pulaski county, occur, also, in Laurel coun- 
ty, on the waters of Craig and Robinson creeks. The base of the sec- 
tion on the latter water course, near where the rqfLd from Williamsburg 
to London crosses, are black and grey shales, overlaid by five feet of 
sandstone, passing upwards into a soft brown sandstone, some fifty to 
sixty feet thick. About a mile north of this a few inches of coal are 
seen, under a similar sandstone, which prevails to within six miles of 
London, where dark grey, yellowish, and reddish^brown shales, with 
vertical jointed seams and scaly argillaceous iron ore, are again in 
place, like those described on Linn-camp creek, underlaid by thin bed- 
ded sandstone, which continues nearly to London. 

On the waters of Laurel and Sinking creeks workable coals occur, 
that supply the town of London; one of these is, in all probability, tbo 
equivalent of the main coal of Pulaski 

31 
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Specimens of red oxide of iron were sabmitted for exinination from 
Frazer*s Knob. The qoaliiy appears good, but I have not yet had 
an opportonity of seeing the ore in place, to judge of the quanttty. 

An eighteen-inch coal crops out on the Town bmnch, in sight of 
London. Two miles further south a three-foot coal occurs about the 
same geological level. 

In digging wdls in the town of London, in Laurel county, a grey 
micaceous gritstone is struck at fifteen feet; a hard sandstone, witli 
disseminated pebbles, is reached at twenty-five feet This is, proba- 
bly, the top of the conglomemte mnge which we have described whUe 
treating of the formations of Rockcastle river. Above this there ap- 
pear to be shales containing some dark day ironstone. Thirty feet 
above Wood's creek forty inches of good coal comes out under ash- 
colored aigUlaceous shale, with a bench of schistose sandstone sixty fi)et 
above it; a considesrable part of the intervening space being filled with 
black shales. The bench of sandstone is ten feet thick, and resembles 
the sandstone seen near London. A little lower down, on Wood's 
creek, and on a branch not iar from Pitman's, this coal measures four 
feet; near Brown's it is three feet 

The surface of the interior of Laurel is more level than the moun- 
tain counties lying to the east and south, in consequence of the soft- 
ness of the materials overlying the conglomerate. The hills along our 
route were seldom over two hundred and fifly or three hundred feet 
above the water courses. Adjacent to Rockcastle river the country is, 
however, more broken with abrupt precipices descending to that 
stream. 

On the White Oak branch of Little Rockcastle river, large quanti- 
ties of argillaceous carbonate of iron are included in the shales both 
above and below a one-foot coal, and associated with a three-foot coal, 
which would be worthy the attention of the iron manufacturer, as five 
hundred acres of this land could be purchased of the owner, in 1855, 
for a dollar or a dollar and a half an acre. 

It is probable that the conglomerate is, in many localities in Laurel 
county, replaced by shales with disseminated ironstone, as the former 
rock appears in an equal force along its strike line in its north-eastern 
extension, through Laurel county. 

On the south-east side of Rockcastle river, on the Mt Vernon road, 
^e top of the buff beds of the sub-carboniferous limestone extend to 
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the height of one handled and two feet above that stream, with Arch- 
imedes limestone below at nipety-five feet Above this ferruginous 
shale thin bedded and shaly sandstones extend to the height of three 
hundred and forty feet, including much silicious oxide of iron, while 
sandstones of the millstone grit, sixty feet in thickness, caps the sec^ 
tion, extending to the height of four hundred and ten feet The low- 
er one hundred feet are occupied by the limestones and marly shales 
of the sub-carboniferous group, with some hydrated oxide of iron, es- 
pecially in the shale, at ninety feet 

On the north-west side of this river the sub-carboniferous limestones 
could only be traced to an elevation of forty feet, where it is overlaid 
by a soft, incoherent, coarse conglomerate. Here the strata seem to 
have suffered &om denudation, about the time of the deposition of the 
conglomerate. 

Near the top of the hills, five miles &om Mt Vernon, in Rockcas- 
tle county, there is a dark grey carbonaceous sandstone, full of the 
remains of stigmaria; this has the lithological character of the salt 
bearing rock, but of course lies here in a position to admit of all or 
the greater part of the saline matter which it may have originally 
contained being washed out Here the sandstone of the millstone 
grit can be traced to the height of four hundred feet above Rockcas- 
tle river, but the ridge extends some thirty to fifty feet higher. A 
mile or two further to the north-west, sub-carboniferous limestones 
are alone seen. This is the north-west limit of the Coal Measures in 
Rockcastle county. Some out-liers are, however, still found beyond, 
on the waters of Roundstone lick and Skeggs^ creek. 

In connection with these records of the geological reconnoissances 
of the Coal Measures of Kentucky, it remains for me at present only 
to notice those portions of Wayne and Clinton counties which belong 
to this formation. 

The upper one hundred and thirty-three feet of the Wallace moun- 
tain, on the north-east side of Otter creek, in Wayne county, belongs to 
the Coal Measures. No coal was seen in this mountain, but it is prob- 
able a bed can be reached between forty and fifty feet below the top of 
the mountain. 

In the ridge between Meadow and Sinking creeks coal three feet 
ten inches underlies a band of four to six feet of sandstone, over 
which is dark ash-colored shale. Symptoms of two other beds— one 
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below and oue above this ooal — occur in the eame ridge, but they iPB 
probably thinner coals. 

In Sloau's hill, which is about eight bundrecl feet above the Cum- 
beriand river, at Mill-springs, or nearly thirteen hun(lred leet above 
the ocean, thrue feet of coal lies about one hundred feet below the top 
of this hill, or twelve hundred feet above tide water. A black bhale 
has been discovered from twenty to tweuty-five feet below the main 
coal of this ridge, which is associated, at least locally, with eighteen 
inches of coal. The immediate roof of the maiu Sloan coal is shale, 
but there are ma^ive sandstones higher in the hill, aud also below the 
coal. These coals can, undoubtedly, be found in the adjacent ridges 
wherever there is one hundred and twenty to oue hundred and fifty 
feet of solid rock above the top of the sub-carboniferous limestone. 
Those hills which nre less than five hundred feet above the Cumberland 
are not likely to contmn any workable coal, unless they should prove 
to be impli&ited in local faults or down-casts of the stratification. 

The main coal of the Short aiountain, near the confines of Wayne 
and Clinton counties, is nine hundred and sixty-six feet above low wa- 
ter of the Cumberland river, at Rowena, or fourteen hundred aud thir- 
ty-six feet above tide water. From the coal to the top of the Short 
mountain is ninety-two feet, consequently this mouutfun is fifteen hun- 
dred and twenty-eight feet above tide water. This coal ie three feet 
ten inches thick, and yielded, by analysis of a specimen from Hoekins' 
mine, - 

Specific grsTity, ........ 1,339 

Total Tolatjla matter, 37.6 

Coke, (inflated,) 6S.S 

100.0 

Uoisture, j.o 

Tolatile eombnitible matter, • 36,8 

Fixed carbon in coke, 66.8 

Aehea, (purplish-grey,) 7.0 

100.0 

The sub-carboniferouB limestone comes in about ninety-eix feet be- 
low the main coal, or thirteen hundred and forty feet above tide water, 
and eight hundred and seventy feet above low water of the Cumber- 
land river at Rowena. This is, in all probability, the equivalent of the 
lower tfaiiee^t coal of the Comberiand ctml nulee, increased in thick- 
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ness, since it lies within a few feet of the same distance above the sub- 
carboniferous limestone; if so, the main Cumberland coal will be found 
near the top of the hill. The proprietor proposes to construct a rail- 
road from the Short mountain to the Cumberland river at Rowena. 
Coal shipped down the Cumberland at this point would avoid the ob- 
structions at the shoals, which, antil removed, must always form a se- 
rious drawback to all shipments of coal above these shoals, where 
eleven boats were wrecked at one time, in ihe spring of 1855. 

The same bed of coal lies in the north &Qe of Poplar Chalybeate 
mountain, five miles from Albany, in Clinton county, and in sight of 
Waldos or Long's gap, about the same height above the Cumberland 
river as in the Short mountain. Here the coal measures three feet 
^ht inches at the out-crop. It has several streaks of sulphuret of 
iron running horizontally through the bed at this place. 

The same bed shows itself, I am told, in the ridges adjacent to the 
Caney gap, about three miles from Albany. If so, this is about the 
most extreme westerly limits of the Coal Measures of Clinton county. 

From what has been stated in r^ard to the geological position of 
the lower measures, with reference to the subordinate sub-carboniferous 
limestone in Clinton, Wayne, Pulaski, Rockcastle, and part of Laurel 
and Owsley counties, it is evident that the precise boundaries of their 
geological formations can only be Isdd down after a careful topographi- 
cal map has been constructed of their geography, defining all the 
mein ridges, and determining, accurately, their comparative elevations. 

Though the soil derived firom the Coal Measures of the eastern coal 
field can by no means be r^arded as an unproductive soil, yet the 
limited amount of level arable land must necessarily restrict the agri- 
cultural pursuits of the people inhabiting these mountain counties, 
hence the development of their mineral resources becomes a matter of 
the first importance to them. There is every reason for believing, 
fix)m the geological reconnoissance of the past season, that their re- 
sources in coal and iron — staple conmiodities of those nations of great- 
est prosperity — will, when fully developed, compare most favorably 
with those of any civilized country at present known on the face of the 
globe. 
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BUB-CARBONIFEROUS LIMESTONE 

Of Crittenden, Livinffsfon, Lyon^ Caldwell, and Trigg couniies. 

In consequence of the loss of the greater part of the collection made 
in this part of Kentucky on the Cape May, and a fwlure in the receipt 
of other boxes left for shipment on the Cumberland river, but little 
more can be stated here than has already been said in the first 
Chapter. 

I am only able to present now three chemical analyses of ores from 
this iron region of the Cumberland river, contained in Dr. Petfir'a Re- 
port, Nos. 139, 142, and 143. These are limonites or hematitic iron 
ores, containing essentially oxide of iron and water. They yielded 
from twenty-five to fifty per cent- of iron; the earthy silicious mattei 
varying from nine to fifty-four per cent., with usually small quantities 
of alumina, lime, magnesia, carbonic and phosphoric acid, and alkalies; 
tliese latter ingredients being seldom over a fraction of a per cent 
The general geological relations of these ores iire treated of in the first 
Chapter; more particular remarks in regard to these ores will be given 
hereafter, when more of the ores shall have been analyzed. 

I would recommend to the owners of furnaces who are desirous of 
obtaining an accurate knowledge of the constitution of any of their 
ores, and having the analysis recorded in the next Report, to forward 
specimens either to me or to Dr. Peter, of Lexington, Kentucky, in the 
course of this summer. At the !?ame time it would be advisable that 
spemnens of the limestone used as a flux, together with a few pounds 
of the pig iron and furnace slag produced from the ores, be included 
in the selection; as a comparative analysis of these, in connection with 
the ore, is required to supply all the information necessary to enable 
the manufacturer to judge whether the ore, flux, and carbonaceous 
matter are added in the due proportions requisite to produce the best 
iron, in the most economical manner. 

Nine iron furnaces are in operation at present, working the limonite 
ores from the sub-carboniferous limestones of these counties. They 
produce, on ao average, from six to sevea tons of pig iron io twenty- 
four hours, and run about three hundred days in the year. The an- 
nual production fix>m these furnaces will, therefore, be, as near as can 
at present be estimated, lirom sixteen thousaad to eighteen thousand 
tons. At present charcoal is the only &el employed, and the cost of 
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the production of a ton of pig iron may be reckoned at $18. From 
one-fifth to one-twelf>h of limestone is used as a flux. They employ 
about nine hundred to one thousand workmen iQ mining ore, coaling, 
working the furnaces, and delivering iron at the landing. Each fiir- 
nace consumes the timber off two hundred to two hundred and fifty 
acres of ground annually, depending on the size of the trees; the 
charcoal costs, delivered at the furnace, about $4 per hundred bushels. 

If these fiimaces were so situated that they could employ coal as a 
fuel, instead of charcoal, that would net them $2 50 per ton, the cost 
of the production of pig iron could be reduced at least $5 to $6 per 
ton. This is an advantage which all iron furnaces possess located in 
the midst of a rich coal field. It is true the quality of the iron pro- 
duced from coal is, as a general rule, inferior, but still it is suificientiy 
good for the principal articles of consumption; and, at any rate, can 
be made of a quality equal to the Scotch pig iron, which is manu&o- 
tured from raw coal. ^ 

The Crittenden Spring, one of the finest mineral waters in the south- 
em part of Kentucky, issues ftom the upper members of the sub-car- 
boniferous limestone, at the rate of one pint in twelve seconds. The 
temperature of the water was found to be 61^ F., while the tempera- 
ture of the air was 79^ The water has a distinct alkaline reaction on 
litmus papers. Free, light carburetted hydrogen is copiously evolved, 
so that ten or fifteen cubic inches can be collected in a few minutes. 
The principal constituents are. 

Free, light carburetted hydrogen, (saturated ;) 

Free sulphuretted hydrogen ; 

Chloride of sodium; 

Chloride of calcium? and magnesium? 

Sulphate of soda, (small quantity ;) 

Sulphate of magnesia; 

Probably also small quantities of carbonate of soda; 

6i-c rbonate of lime and magnesia? 

To ascertain the presence or absence of other ingredients, as iodide^ 
and bromides, as well as to determine the proportions of the saline 
constituents and their state of combination, would require a full sup- 
ply of the water collected by the chemist at the fountain head, with the 
proper precautions, and a subsequent thorough quantitative analysis 
made in the laboratory. 
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The Crittenden Spring appears to have considerable analogy in its 
properties to the eelebrated sulphureous mineral water of Aix-la-Cha- 
pelle, but diflers from it in temperature and in the presence of light 
carburettod hydrogen gas. 

The Sulphur Spring of Livingston county issues in a ravine be- 
tween ledges of grey snb-Ciirboniferous limestone, while the adjacent 
ridges are capped with hanl sandstone of the millstone grit. Temper- 
ature of spring 59° F., the air being 08" F. It is a saline chalybeate 
water, containing small quantities of the bi-carbonate of the protoxide 
of iron, along with notable quantities of chlorides and sulphates of 
magnesia and bi-earbonate of lime. 

The Cerulian Spring is also situated at the foot of a hill of sub-cai^ 
boniferous limestone, capped with sandstone, on the waters of Little 
river, in Trigg county. Its temperature was found to be 56° ¥., the 
temperature of the air being, at the same time, 80° F. It issues at 
the rate of one gallon to one and a half gallons per minute. It ap- 
pears to have a very feeble alkaline reaction. This spring is strongly 
impregnated with both sulphate and chloride of magnesia, and con- 
tains, probably, also soda as a base united with the above acids ; also 
bi-carbonates of lime and (miignesia?) It contains also a notable por* 
tion of free sulphuretted hydrogen. 

Three miles east of this spring a bed oi fise-giaiQed, earthy lime- 
stone is ioterstratified in the sub-carboniferoas group possessing by- 
diaulic properties 

I find myself oompelled, for want of adequate time, to postpone the 
record of numerous details in regard to the sulMJarboniferous lime- 
stone, and inferior rocks, until the publication of the next report 

A lai^e collection has been made of the characterisHc organio re- 
mains, from the various formations, whioh must necessarily, for the 
game reason, remain over for future description and elucidation. 

D, D. OWEN, Siate Geoiogist. 
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»^^^^t0^^t^^nmm^i0^0>t0t0^^^'^r^0^'^0^ 



Chmical Laboratory^ of the Geological Survet, 
LexingUmj Ky.j September 24, 1855. 

Dear Smt I herewith transmit to you my Summaiy Report of 
tiie Chemical Analyses made for the Geological and Chemical Survey 
of Kentucky. 

It contains the results of more than two hundred days of incessant 
labor, but yet exhibits the composition of a very small prapartian of 
the Taluable minerals of the State, as you will doubtless demonstrate 
in your forthcoming Report Sufficient is shown, however, even in 
this brief and partial sketch, to prove the great wealth, in substantial 
riehesy of the Commonwealth of Kentucky. 

Blessed with the most fertile soil in the world, on its central geolog- 
ical formations; the decomposing soft limestones and marls of which 
continually renew its supply of phosphates, sulphates, and the alkalies, 
&a, &a, as they are removed by cropping; a great portion of its 
eastern and western boundaries indude mineral wealth in the greatest 
abundance, in the form of iron ores, coals, limestones, days, salt> &o^ 
bCy of great variety, requiring only capital, skill, and industry, which 
they must eventually invoke to their exploration, to change the re- 
gions containing them — some of them now very sparsely settied and 
litUe known — ^into the locations of numerous and lucrative mannfao- 
tories^ and centres of an active and extensive commerce. 
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By an examination of the descriptions anil compoeition of the iron 
ores which were analyzed, it well be seen that they are, generally, of 
the most profitable and productive liinds. 

The limonites are in great variety; and almost all of them are com- 
paratively soft and porous; thus, easily to be reduced in the furnace. 
Some with an exceea of siliciou^ matters, others of calcareous; and 
generally containing earthy materials enough to form a sufficient amount 
of the necessary furnace slag, (or cinder, so called,) either aloue or 
with admixture of some of the neighboring poorer ores or limestones. 

Very few of them contidn much phosphoric acid, or other injurious 
ingredients; and even those which, at some furnaces, are considered 
"■impradicuble" or difficult to smelt, are found to be hard to manage 
mainly because of their richness itself; and require only the admix- 
ture of poorer ores, or some argillaceous, silicious, and calcareous sub- 
stances, abundant everywhere, to flux them and make them yield their 
content of iron. 

The proportion of this metal, in some of them, may seem to be 
small ; but it is well known to practical men that the most profitable 
oies of iron are those which contain lts8 than fifty jwr cent of that 
metal; and many containing not much more than half that proportion 
are economically smelted. 

The black band iron ores, from the lower portion of the State, and 
from Greenup county, are interesting. Most of them which were es- 
«mincd proved to be as good as those of Europe, from which iron is 
most cheaply made. A few disappointed the hopes which were es- 
cited by their appearance, and proved to be too poor in iron to be con- 
sidered workable, or too much contaminated with phosphate of lime- 
Doubtless, in many parts of the extensive coal fields of the State, this 
valuable kind of iron ore, of good quality, may be found in great abun- 
^Dce. 

The economy introdnoed into the iron manufiicture, by the use of 
this ore, in Scotkod, is illusttated by the celebtated David Musbet, in 
his Toluminoas jHictioal *^P«p*r8-on Iron and Steei," by the compam- 
■tive statement of tiie burthen and produce, at the Cly4e iron works, 
«f two furuacee, blowing oaob fiir^&e woekfr&od-uaing juiMMfU-aod tlie 
^iot*UHt,>uiiUwac 
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Tont. CtoU. Qn. 

1. With black band ironstone- 

Coals to the ton of iron, 1 8 3 

Boasted ore, ("mine,") 1 141 

Limestone, 33 

• 

2. With clay ironstone — 

Coals, to the ton of iron, 2 32 

Roasted ore, 2 62 

Limestone, 11 2 

SftTing from the use of the black band — 

Coals, per ton of iron, 15 3 

Limestone, 73 

Additional produce of iron in the week, - - - - 20 4 

The iron manufacture in this State is only in its infancy. We now 
produce only charcoal iron, of the best quality, while we import, an- 
nually, immense quantities of common iron, for railroad and other pur- 
poses. 

With the black band, or some of our other good fusible ores, and 
the use of coal and the hot-blast, the cheaper kinds of iron, so exten- 
sively used, could doubtless'be made to great advantage in Kentucky, 
and thus a foreign drain on our capital would be checked, and a new 
source of wealth established. This will be found necessary for self-de- 
fence if our railroad improvements are much extended, as they doubt- 
less will be ; and will be the more easily effected as the price of labor, 
from well known causes, is becoming higher in Europe. 

For this kind of manufacture those of our coals which contains 
but little sulphur, and less than five per cent, of ashes, would be 
well suited, more especially the variety called dry or splmt coal, which 
abounds in our State, which need not be coked before it is used in the 
furnace, and thus is cheaper than coke. This kind of coal, while it 
does not soften or swell up much when heated, so as to choke up the 
furnace and check the blast, gives out much combustible gas to aid in 
reducing the ore, and carbonating the iron. 

I have not thought proper to give a detail of the processes used in 
the chemical investigation; they have been various, according to the 
requirements of the specimen under examination — generally those de- 
scribed in that monument of industry and accuracy, the ^^Handhuch 
der Analtftiachen Chemie, Von Heinrich Rose^^^ (last German edition) — r 
but sometimes modified to suit the circumstances of the case. |n th0 
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separation and eBtiination of the alkalies, and the separation of mag- 
nesia from the alkalies — processes which so frequently occur in miner- 
al analysia — the important improvements of Dr. J. Lawrence Smith, 
(detaUed in Silliman'e .Tounial,) were found to be greatly better than 
the old methods. 

The total amount of carbon in the specimens of pig-iron was as- 
cerfained by means of iodine — a method with which I am not entirely 
satisGed. The phosphorus, in that metal, was estimated by solution in 
fuming nitric acid, and evaporation to dryne^ to render the silica insol- 
uble, re-solutioo in hydro-chloric acid, and precipitation of the oxides of 
iron and manganese with sulphuret of ammonium and a sufficient quan- 
tity of caustic potash. The alumina and phosphoric acid, dissolved by 
the caustic solution, were separated by known methods — the latter be- 
ing weighed as phosphate of magnesia. 

In the examination of the soils it was thought proper to substitute, 
for the ordinary process of digestion in water, to ascertain the propor- 
tion of readily soluble matters, that of digestion for some weeks in 
water which had been saturated, under pressure, with carbonic acid gas. 
This plan was adopted in order more nearly to imitate the process of 
nature in the solution of the nutritious ingredients of the soil for the 
food of plants. The water which falls as nun, &c., being always chain- 
ed with carbonic acid, the proportion of which is increased in it, when 
it percolate the soil, by the slow oxidation of the oiganio matters; 
and this, with the very smalt amount of nitric or hypo-nitric acid 
sometimes produced in tlie atmosphere during electrical escitements, 
and the soluble oiganic matters themselves, are the principal means by 
which the fixed or mineral elements of plants, indispensable to their 
organization, are dissolved and introduced into their tissues. 

The investigation of the soils was not as thorough as it should have 
been, the time allotted to the chemical analyses having been nearly 
consumed by other objects before they were commenced; their exami- 
nation was therefore too hurried, and consequently the proportions of 
some of their more minute ingredients, (of the most valuable also,) 
such as the chlorides, sulphates, and phosphates, were not, in all cases, 
separately made out 

Amongst the orei, the coals, the rocks, the toilSf the mineral waters, 
ko., &o., of the State, a wide unexplored field itill remains for exami- 
nation. 
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Hoping that this brief and imperfect investigation may be but the 
banning of a still further and complete study of the geological his- 
tory and the mineral riches of the State of Kentucky^ 

I remain yours respectfully, 

ROBERT PETER- 
DAvm Dale Owen, M. D., 

Principal Geologist of Kentucky. 
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BALUBD COUNTY. 

No. 1 — Son*. Labeled ^^Soil from heavy Umbered land, southern part 
of Ballard county, Kentuckyy^ between the waters of Bowles and 
west branch of Mayfidd creeks. 

Color yellowish grey, or dirty buff, in its dried state. Carefully 
washed with water it left about forty-seven per cent of very fine sand, 
which was neariy of the color of the soil; a larger proportion could 
doubtless be obtained by devoting more time to the washing, for it is 
so fine as easily to be washed away with the lighter partides, and to 
escape oxdinary observation. 

One thousand grains of the aix^ried soil were digested, for ilKMiii 
a month, in a closely stoppered bottle, at a tempemture not above 
100^ 7., in water which had been saturated under pressure with car- 
bonic acid gas; the liquid, filtered and evaporated to dryness at 212^ 
R, left 1.53 grains of soUd mattery which had been dissolved by the 
acidulated water. 
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This Bolid extract, when treated with pure water, left, of insoluble 
matter. 0.603 gr., which had been dissolved by the carbonic acid, and 
which was of the following composilioD, viz: 

aiicfl, 0.137 

CnrboDBte of mngnesia, ..-,..-. ,269 



Alumina, oxide of iron, aad traces of phosphates, ... .qq? 

Potash, .OOfi 

Traces of carbonate of lime nnd loss, .018 

The portion of the extract which was dissolved by the water was of 
a dark brown color, and weighed 0.9 gr. when dried at 212° F.; when 
ignited over the spirit lamp a portion of it was burnt off, with a mixed 
smell of burnt animal matter and burning peat, leaving 0.4 gr. of fix- 
ed residuum. The composition of this soluble portion was found to be 
as follows: , 

OrgRDic and volatile matter, O.fiOO 

Carbonate of lime, .098 

Carbonate of magnesia, --...-.. .112 

Carbonate of manganese, .051 

Alumina, oxide of iron, with traces of phosphates, - - - .007 

Potash, .036 

Soda, .067 

Lobs, ,029 

The lime, magnesia, oxides of manganese and iron, and the alumina 
and phosphates were, in the extmct, doubtless combined with the or- 
ganic acids, which are included above under the general name of or- 
ganic mailer, and which, when burnt off, leave most of these fixed suV 
stances in combination with carbonic acid. Water saturated with car- 
bonic acid was used, in this process of analysis, to enable me to esti- 
mate the relative amount of soluble materials immediately available for 
the nourishment of vegetables. The wat«r which falls irom the at- 
mosphere always contains some of this acid which, with the organic 
acids resulting from animal and vegetable deCfimpositioD, is the princi- 
pal agent in the solutjon of the nntritlTe elements of the soil for the 
support of plants. 

Had sufficient time been at my disposal I should have examined this 
soil more minutely, for other soluble ingredients, as ammonia, the ni- 
tratea, chlorides, and sulphates, but having nearly approached the end 
of the present term of labor, before the soils were commeooed, I was 
obliged to be ooateoted witii a lees exteosive inveBtigation. 
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One hundred grains of the air-dried soil, exposed to the temperature 
of 340^ R, lost of moisture 1.84 grains. Treated in the usual man- 
ner, by digestion in hydrochloric acid^ &c., its composition, dried at 
840°, was found to be as follows, viz : 

Organic and volatile matters, 3.040 

Carbonate of lime, .034 

Carbonate of magnesia, .461 

Carbonate of manganese, .41 1 

Alumina, oxide of iron, and traces of phosphates, ... 3.930 

Potash, .108 

Soda, .037 

Silica and silicates insoluble in hydrochloric acid, ... 92.010 

100.031 

No. 2 — Soil. . Labeled '^Sail from the north-western part of Ballard 

counttfj Ky., near Col. Gholson^s^ 

Color of the dry soil of a dark brownish grey. Washing with wa- 
ter gave about fifty-three per cent of very fine sandy of a dirty buff 
color, which is doubtless only a portion. Treated with water acidula- 
ted with carbonic acid, as above described, this soil gave up 1.943 gr, 
of solid matter, (dried at 212^); which re-dissolved in pure water left 
0.955 gr. of insoluble mcUtery which had been dissolved by the carbon- 
ic acid, of the following composition, dried at 212^: 

Silica, .170 

Carbonate of lime, - - .227 

Carbonate of magnesia, .321 

Carbonate of manganese, .200 

Alumina, oxide of iron, and traces of phosphates, ... .037 

The portion which dissolved in the pure water weighed, when dried 
at 212°, 0.988 gr. Heated to redness in a platinum capsule the organ- 
ic matter was consumed, giving out a smell of burnt horn, leaving 
0.425 gr. of fixed residuum. The composition of the soluble portion 
was found to be as follows, viz : 

Organic and volaUle matters, 0.530 

Carbonate of lime, .127 

Carbonate of magnesia, .181 

Carbonate of manganese, trace. 

Potash, .096 

&oda, .064 

One handled gpins of the aij^lxied eoil gave np 2.ii gains of 
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moisture, when dried at 320° F. Ite compositioD, thus dried, «qs 
found to be as follows, viz: 

Organic and volaiile matters, - • 4,120 

Carbonate of lime, .134 

Carbonate of magnesia, .230 

Carbonate of manganese, .08! 

Alumina, oxide of iron, and trace of phosphates, - - - 4.8fiO 

Potash. .139 

Soda, - .063 

Silica and insoluble silicates, -....-. 89,650 

Loss, .683 

100.000 
No. S^LlGNlTE. Labeled ^'■LifftilU, bluff of Fort Jefferson, Ballard 
conTif!/, Kij" 
A dull brownish-bl.ick ftiable substance, fall of irregular cracks or 
fissures, which appear to have been produced by shrinkage or drying; 
quite absorbant of moisture, adhering slightly to the tongue; fresh 
fracture, presenting a dull pitch-like lustre in some of the layers, ap- 
proaching, in Bome parts, the lustre of coal. Over the spirit lamp, on 
platinum foil, it burnt at first with a smokey flame, somewhat like 
coal, but with the odor ol peat; it continues to burn like punk or rot- 
ten wood, when removed from the flame, until it ia reduced to a bulky 
ash- 
Its specific gravity is, 1.219 

Cemposilion, dried at the ordinary temperature — 

"""""• ; .:, ■ " "'"iTofi, 01.111. ».««., . M.«o 

Volatile combnstible matters, 37.40) 



Carbon, .... 38.101 
Ashes, (bnff-oolored,) - - 11.3oj 



Black residunm, . - 49.40 



100.00 100.00 

It! compoution, vhen tboronKbly dried at 212", may be slated as follows, y'n: 

Volatile combaetible matter*, • 43.088 

Fixed carbon, 43.894 

Ashes, 13.018 

Xhe buff-colored ashes were found to contaio a traco of pbosplif^ 
acid, and notable quantities of oxide of iron, alotniaa, ai]d tiw; 

Ko* 4 — Clai. Labeled "Poitera^ day, four mUs south of BlandfnU$n 
Bdlard county, Kentucky; Mr. SamueVa farm.^^ 
Oolor^ light yeyowiflh-ip^j ezhiibitfi nunnta siaii^ieftflf mio befine 



the lens; heated before the blowpipe becomed first dark-eolored then 
barns white. 

Composition, dried at 21£^ — 

Silica, *•••• 71.94 

Alumina^ witb a trace of oxide of iron, .... 20.70 

Liine* ,37 

Magnesia, .3^ 

Potash, .63 

Water, with a trace of organic matter* .... e.20 

100.19 

This was examined for the general ingredients by fusion with mixed 
carbonates of soda and potash^ &c., and for the alkalies by fusion with 
^sarfoonate of lime and chloride of ammonium. 

BATH COUNTY. 

No. 5 — ^LmoNiTE. Iron ore from Messn. Robert ^ A 0. Carter^ % 
fwnofity Bath county^ Kmbacky, five miles b^ond the (Hympian 
Springs^ adjoining the White Sulphur Springs; {fourteen miles from 
OwingsviUe and fifly4hree miles from Lexington.) 

Ore beds described to be fix)m eight to twelve inches thick, on a ba- 
bI^ of limestone, oovered by Mue clay and fire clay. 

Ore, a compact, hard, apparently pute h»matite; powder of a dark, 
brownish, red color. 

Specific gravity, - - - - • S.see 

Oemposition, dried at eia"" F— 

Oxide of iron, (peroxide,) - 79.90) ^^^ ^^^^ jj^ 

Ozide of manganese, • - r.80) 

Alumina, - - - -1.10 

Carbonate of lime, - - 0.10 

Carbonate of atiagne8ia> 1.5S 

Bilez and insoluble silicates, • 9.00 

Water and loss, - - 6.67 

100.00 

The airKlried ore lost 8.1 per cent of hygrometric moisture when 
dried at 212°. 

No. 6 — Coal. From the same IdeuUtg as the pr^xdifig. Reported to 
be in beds four feet thick, or in two beds, Sdth df tied fkitj Stparated 
by two fed of black shale. 

A splint coal; olea;nng in xatbMr tJUn Iay% flepaiated by fibrous ca^ 
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bouaceous matter, (Bbrous coal;) cross tracture of a pitch black color 
and lustre ; fissures and edges of the layers coated with ochreous oxide 
of iron. The fibrous matter presented the appearance of vegetable 
impressions, and is to some extent infiltrated with pyrites. 

Specific gravity, 1.321 

Heated on platinnm foil over the spirit lamp, it Bwelled up somewhat, but did 
not floften very much; does not appear to be a good coking coal. 
Composition dried at 212' — 

VoIftUte combustible matters, 38.00 

Carbon in the coke. - ■ 63.90) g^ ^^^^ 

Ashes, (Ught grey color.) - 8.10i "^ 

100.00 

The recent coal lost three per cent, of moisture when dried at 212*. 
The ashea contain a small proportion of sulphate of lime. 

By a separate process the total per centage of sxdphur in this coal 
was found to be about 0.99. 

The locality from whence these two minends are obtained is describ- 
ed h& an outlier of the coal formations. 

BDTLEB CODNTT. 

No. 7 — Grey Carbonate of Iron. Labeled "Carbonate of iron, shaU 
ban/c, Alum Spring, Bu/lcr county, Kentucky." 
A hard, compact mineral, of a dark grey color; streak, li^t grey; 
fracture, flat-conchoidal; structure, Bne granular. Outer surface, to 
the thickness of about one-sixteeDth of an inch, reddish-yellow from 
the per-oxidatioD of the iron. 

Specific gravity, ...... 3.490 

Composition, dried at 212° F. — 

Carbooata of iroD, - - 65.96) 

Peroxide of iron, - 7.19f 

Carbonate of lime, - - £.90 

Carbonate of magnesia, 6.0S 

Carbonate of manganese. I.fi7 

Phosphoric acid. - - 2.64 

Potash, - • ■ - .23 

Soda, - - - .06 

Bitnmi a OQS matter, • • 1.03 

Slex and insoluble «IicRt«s, 8.70 

Wal«r and Iom, - - - .69 



36.90 per oeuL Inm. 
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The air-dried ore lost 0.8 per cent, of moisture when dried at 
212° F. 

No. 8— Coal. Labeled ^'T^fferfs coal bank, on fhe waters of Hickory 

Camp creeky Butler county^ Kentucky.'^'* 

A friable, pitch-black coal; fissures stained with ochreous oxide of 
iron; charcoal-like fibrous coal between the layers. 

Specific gravity, 1.291 

Composition, dried at the ordinary temperature — 

Moisture, - - - - 7-20) Total volatile matters, - 38.60 

Volatile combustible matters, - 31.403 

Carbon in the coke, - - - 56.90) Cotc, (moderately light,) 61.40 
Ashes, (light yellowish grey,) - 4.60) ' ^ "^7^0 

100.00 100.00 

Composition, dried at 2i2° — 

YolaUle combustible matters, • - • - 33.84 

Carbon in the coke, 61.27 

Ashes, 4.89 



100.00 



Sulphur is found in it in the proportion of 0.29 per cent The ashes 
contain no appreciable quantity of sulphate of lime. 

Heated over the spirit lamp, on platinum foil, it swelled up and soft- 
ened considembly, leaving a cellular coke. It appears to be a pretty 
good coking coal. 

A singular fact was observed in relation to this coal, which, however, 
may possibly be accidental, as the experiment was not repeated. Some 
of the coal in very fine powder, folded in paper, placed in the sand- 
bath at the temperature of about 400° F., took fire spontaneously. 

No. 9 — Coal. Lahcled^ ^^Pardon Sheldon's coaly head waters of Welch 

creeky Butler county y Kentucky.^'* 

A very pure looking, soft coal, of a pitchy-black color and strong 
lustre, not soiling the fingers; presenting no appearance of fibrous coal, 
nor of pyritous or other impurities. 

« 

Specific gravity, - -' 1.247 

Heated over the spirit lamp, on platinum foil, it softened and swelled up a good 
deal — ^the volatile matter burning off with a very smoky flame, leaving a light 
spongy coke. It appears to be a good coking coal. 

34 
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Oomposition, dried at llic ordinary lempersture — 

Moisture. . . . _ 4.001 „. . , ., 

„ , ., , .,, „. > .utal volatile matters, - 38.70 

Volatile combnstible matl«rs, - 34.70f 

Carbon in the coke, - - . 60.7O[ „, ,,. ,, . „, „„ 

, . „„}■ Coke, (light, BponsT,) - 61.30 

Ashes, (dirty salmon color.) - .60) ' ^ ^ *' ' 

100.00 100.00 

Composition, dried at 212° F. — 

Volatile combnsiible matters, ■ - - - 36.146 

Carbon in the coke. 63.229 

Ashes, - - .628 

100.000 
The total per centage of sitlphnr is 0.208. The salmon-cnlored ashes 
contain only a small trace of sulphate of lime. This coal is remarka- 
ble for the very small amount of ashes which it leaves. 

No. 10 — Soil. Lahehd "Sml atirf mb-soU, four miles south of Roch- 
ester — I'idgi: land — Butler couvf if, Kentucky" 

The dry soil ia of a dirty buff color. Washed with water it left 
more than 47. per cent of very fine sand, contaioing a few larger 
rounded graiiis of eilicions mineral. 

One thousand grains, treated, 2S before described, with water charged 
with carbonic aeid gae, gave up 1,884 graios of mild matter, d;ied at 
212° F. This extract, treated with pure water, left of insoluble matter, 
which had been dissolved by the carbonic acid, 0.837 ; the composition 
of which is as follows, viz: 

Sliea, 0.190 

Carbonate of lime, .077 

Carbonate of magnesia, .603 

Alnmina, oxide of iron and trace of phosphates, - - - .067 

The portion which was dissolved by the water weighed, when dried 
at 212° F., 1.047 grains. Ignited io a platinum capsule, there were 
burnt out of it,, with a smell of burning animal matter. 

Organic and volatile substances, 0.600 

The reaidae consisted of 

Carbonate of lime, ,167 

Carbonate of magnesia, .140 

Carbonate of manganese, ,042 

Potash. .088 

Soda, .013 

Alw, » slight tnc« of thunins tnd photphatei. 
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One hundred grains of the soil dried at 320^ Fah., whei:i aqalyse^ 
by the usual mode gave the following results^ viz : 

Organic and volatile matters, 3.460 

Carbonate of lime, .097 

Carbonate of magnesia, .306 

Carbonate of manganese, ------*- .026 

Potash, .204 

Soda, T .074 

Alumina, oxide of iron and trace of phosphates, . • <» . 5.030 

Silica and insoluble silicates, ....,*• 90.590 

Loss, -•..» .216 

100.000 

This soil contains very nearly as much potash as the mk soil of 
Fayette county, but does not yield as laige a proportion of the phos- 
phates. 

CABXEB COUNTY. 

No. 11 — ^Ibon orb. Labeled ^'Mr. WaUace^s iron ore^ near fciU of 

Blain^ Carter* county^ Kentitcky.^^ 

A dark reddish-brown mineral, with interspersed spots of dull yel- 
lowish; appearance generally dull, but slightly glimmering, like spar, 
in the yellowish portions. Powder of a brownish-bufF color. 

Specific gravity, .-...- 2.731 

Composition, dried at 212^ F.— 

Oxide of iron, - . - 23.20) ,3 ^^ ^^ ^^ j^ 

Carbonate of iron, - . - 6.28) 

Carbonate of lime, - • • 51 .36 

Carbonate of magnesia, - * 1.53 

Carbonate of manganese, - 3.41 

Alumina, .... 1.96 

Phosphoric acid, - - • .24 

Potash, .23 

Soda, .18 

Silica and insoluble silicates, - 9.67 
Water and loss, - - -1.96 

100.00 

The air-dri^d ore lost 1. per cent of mmture when dried at 212^. 
Containing a laige proportion of carbonate of lime, and a small amount 
of alumina, this mineral may be valuable to fl];i;x, ia the furwce, with 
or^ CQ^taining too laige a proportion pf aJmninous or silioious matter. 

* This ore was inadrertenily labeled Carter county; it ihoold hare been Lawrence oonntj. 
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By itself it would not give good results, because of its f mall relative 
quantity of ivou, and large fxceta of lime. 

No. 12 — LiJioKiTE. Zabckd "Ore from Tf/fferfs, Carkr (ovniy, Ken- 
(tidry, m ihe siih-carbmn'/prous limestone." 
A (lark icdiiisli-ltroivn mineral; dJvty ochreous on the exterior; ad- 
hering to the tongue. Powder dirty yellowish-brown color. 

Spefific grn^i'y. --.-■■ 3.256 

Conipo5ilion. diit-d nl 212" F.— 

Peroxide of iron. - - - 71.50 ^^ 50.07 per cent, of Iron. 

Aluminn. • • - - 2 45 

Mn^rnesia, ■ • - - 1.03 

Brown oxide of manganese, - 1.37 

Potash. .34 

Sods. - - - ■ ■ .12 

Silica and insoluble eiUcaUs. - 11.97 

Combined water, - • - 1 1.59 

100,37 
The air-dried ore lost 1.7 per cent, of moisture when dried at 212". 

No. 13 — LiMONlTE. Labeled "Best ore, Sandi/ furnace, Carter roitnly, 
Kentucky." 
A dark reddish-brown ore, in irregular layers, separated by soft yel- 
low ochreous mineral. Powder of a brownish-yellow color. 

Compoeilion. dried at 212° F. — 

Peroxide of irvn, . - . 67.40 ^ 42.20 pec ceat. of Iron. 

Alumina, .... .87 

Carbonate of lime, - - - .67 
MagDesin, • • • .1.80 

Brown oxide of manganese, - .95 

Potash. .60 

Boda. .16 

Silica, and insoluble silicates, • 17.67 

Combined water, - - - 11.65 

101.38 

The air-dried ore lost 2.2 per cent, of moistnre when dried at 212°. 

These two are very rich and valuable ores, requiring, however, the 
Qfle of lime to flus them in the furnace, which may, peibaps, be profit- 
ably substituted by the use of the next described mineral, in proper pro- 
portions. 
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No. 14 — ^Ferruginous Limestone. Labeled ^' Green Eock, which cuts 
out the ore, Sandy Furnace, Carter county, Ky^^ 

A dull looking bluish-grey-green rock, mottled with lighter green 
and dirty yellowish-brown; small spangles of mica and specks of spar 
visible under the lens; as hard as ordinary limestone; powder of a 
greenish-grey color. 

Specific gravity, 2.809 

Composilion, diicd at 212^ F. — 

Carbonate of iron, - - - 14.26) «« ee * r r 

^ . , , . ' ^ \ m^ 18.66 per cent, of /ron. 

Oxide of iron, - - - 16.77) ^ 

Carbonate of lime, ... 35.15 

Carbonate of magnesia, • - 6.54 

Carbonate of manganese, • .84 

Alumina, - - - - 6.85 

Potash, .29 

Soda, .08 

Silica and insoluble silicates, - 19.17 

Water and loss, - - - 1.05 



100.00 



No. 15 — Coal. Labeled '''Kilgore^s Coal, Williams* creek, on the Lex- 
ivffton and Biy Sandy railroad— fourteen miles from Ashland — Car- 
ter county, Ky.^^ 

A pure looking splint coal, having a lamellar fracture, with vegeta- 
ble impressions between the layers, not in the form of fibrous coal, but 
smooth and hard, not soiling the fingers; cross-fracture pitch-black, 
lustrous; no appearance of pyrites or other impurities; heated over 
the spirit lamp it swelled up somewhat, but did not soften much. 

Specific gravity, 1.313 

Composition, dried at the ordinary temperatore— 

Moisture. - - • - 6-40) ^^j^ ^^j^^j,^ ^^jj^„^ . ^, ^^ 

Volatile combustible matters, • 35.60) 

Carbon in the coke, - - - 65.00) ^^ , ^ . . ^ 

Ashes, (pale grey,) - - - 4.00J ^'^ ' ''' 

100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, .... 37.632 

Carbon in the coke, 68.140 

Asbes, 4.228 



100.000 
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Sulphur was found in this coal iu the proportion of 0.710 per cent 
The a^hes contained uo riulphate of lime- 
No. IG — Coal. Labeled "Caunel Coal from Barrett's creek, Carter 
count!/, Ky., six miles norih-we.»t of Grayson" 
A dull looking coal, with a slaty structure, not soiling the fingers; 
not Tery easily broken; exterior stained with oxide of iron; fracture 
across the lamiuce of a duli, jet-like lustre; the suriaces of the lay era 
as dull as black slate. Heated over the spirit lamp it decrciHtated 
strongly, burnt at first with a smoky flame; did not swell up or 
change its fonn. 

Specific graTity, 1.443 

Gompoeitioii, dried at the ordinary temperature — 

- Total volatile matten, • 37.50 



Moisture, 

VolAtite corabusUble matters, 
Carbon in the coke, - 
A«hcs, (dark lilac color,) - 



4.001 
33.50t 

42.70) 



Dense coke, • 



Composition, dried at 212° F. — 
Volatile combustible mattera, 
Carbon in the coke, - 
Ashes, .... 



34.886 
44.47S 
20.626 



Sulphur was found in it in the proportion of 7.905 per cent The 
Tftlue of this coal is greatly injured by its very latge proportion of 
afihes and of sulphur. The ashes contained no perceptible amount of 
salphate of lime. 

No. 17 — Coal. Leveled "GaUion's Coal, Williams' crmk, on tht Lexr 
ingion and Big Sandy railroad, eighteen miles from Ashland, in Car- 
ter county. Kg." 

A very pure looking coal, of a pitch-black color, and strong lustre; 
not soiling the fingers; moderately hard; very little fibrous coal, with 
vegetable impressions between the layers, and but little appeaiance of 
pyritous matter. Heated over the spirit lamp It decrepitated, softened 
very much and swelled up; it is probably a coking coal. 
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Bpeeifie gravity, 1.312 

Composition, dried at the ordiiAry temperature-^ 

^TT' V :.v, " " * i?} Toul voladle matters. - 46.80 
Volatile combustible matters, - 40.80) 

C«bDnm the coke - " 49.60) jj^^j^,^^^^, ^^ ^^^ 

Ashes, (dark lilac color,} - 4.70) 

100.00 100.00 

CSomposition, dried at SIS^* — 

Volatile combustible matters^ - - . • 42.947 

Carbon in the coke, 52.105 

Ashes, 4.948 



100.00 

Sulphur was found in it in the proportion of 2.410 per cent The 
ashes contained only a trace of Bulphate of lime. 

This coal would be more valuable for manufacturing purposes did it 
contain less sulphur. It is possible, however, that the specimen exam- 
ined presented more than the average proportion of pyrites — ^this in- 
jurious ingredient of coals being generally very irregularly diffused. 

CHRISTIAN COUNTY. 

No. 18— Coal. Labeled ^'KeatKs Cod, near Pond river, north-east 

part of Christian county, Ky^ 

A soft friable coal, not soiling the fingers; of a dull pitch-black ap- 
pearance; seems to be free from pyrites or earthy impurities. Smcdl 
fragments heated over the spirit lamp softened, swelled up, and agglu- 
tinated into a light spongy coke. Appears to be a good coking coal. 

Specific gravity, 1.S07 

Composition, dried at the ordinary temperature — 

Moisture. " - - "ffOl Total TolatUe matters. - 43.90 
Volatile combustible matters, - 41.10) 

Carbon in the coke, - - - 48.90) ^ * 

- 7.20) » - ' - • 



Ashes, (pale reddish-grey. 



56.10 



100.00 100.00 



Composition, dried at 212^ — 

Volatile combustible matters, . • . . 42,884 

Carbon in the coke, 60.909 

Ashes, - 7.407 

■ IIIMI ■■(■■ 

loo.oog 
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Sulphur was found in this coal in the proportion of 2,1G per cent 
The ashes contained 0.100 per cent, of sulphate of lime. Dried 
at 212° the aiiMlried coal lost 2.8 per cent of moisture. 

No. 19 — Coal. Labeled *'(Laceff^s) Mchmn^s Cod, MeFarlatxTs 
branch of the west fork of Pond river, north-easl pari of Christian 
coimly, Kyy 

A soft bituminous coal, of a pitch-black color; considerable lustre. 
Some fibrous ooal, exhibiting vegetable impressions, between the lay- 
ers. Fragments heated over the spirit lamp softened, swelled moder- 
ately, and agglutinated into a spongy coke. 

Specific gravity, ..-.-.. 1.278 
ComposiUoD, dried at ordinary temperature — 

MoUtu.e, . - - - ■••«>! Total Tol.tUs miller., • 41.70 

Volatile combustible maUers, - 37.70) 

Carbon in ihe coke. - - 53.30t j, ^ ,^.^ spongy,) 66.30 

ABhes.(liUc colored,) - ■ fi.oof ■ V B '^ f &3-I 

lOU.OO 100.00 

ComposilJon, dried at 212" — 

Volatile combustible matters, ... - 39.871 

Carbon in the coke. , . . - . 65.6S0 

Aflbes, 5.209 

100.000 

The total amount of sulphur was found to be 1.363 per cent The 
ashea contained a small trace of sulphate of lime. 

No. 20 — Soil. Labeled "Soil from southern pari of Christian coun- 
tff, Ky., between Dr. Quarks' avd Oak Grove." 

Color pretty dark greyish-brown. Washed with water it left more 
than thirty-four per cent, of very fine sand, of a dark drab color. 

One thousand grains, treated with water containing carbonic acid, 
yielded 3.822 grains of solid extract, dried at 212°, which, when treat- 
ed with pure water, left of insoluble matter, which had been dissolved 
by the carbonic acid, 2.457 grains, of the following composition, viz : 

Silica, .150 

Carbonate of lime, .830 

Carbonate of magnesia, - • - • - • - - .US 

Carbonate of manganese, -------- .642 

Alumina, oxide of iron, and trace of phosphates, ■ ■ • - .740 
Sulphate of Iim«, a. (race. 
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The soluble matter, dissolved by the water, weighed, when dried at 
212^, 1.365 grains, out of which was burnt, with the smell of burnt 
horn. 

Organic and volatile matters, .960 

The residue contained 

Carbonate of lime, .067 

Carbonate of magnesia, .196 

Potash, .096 

Soda, .046 

With traces of alamina and phosphates. 

. One hundred grains of the soil, dried at 300^, analyzed by the or- 
dinary method, afler digestion in hydrochloric acid, &c., were found to 
contain — 

Organic and volatile matters, 5.680 

Carbonate of lime, .220 

Carbonate of magnesia, .280 

Carbonate of manganese, .416 

Alumina, oxide of iron, and trace of phosphates, - • - 6.470 

Potash, .164 

Soda, .061 

Silica and insoluble silicates, 87.430 

Sulphate of lime and loss, .290 

100.000 

The air-dried soil lost 2.6 per cent of moisture, when dried at 300° 
F. 

No. 21 — ^Magnesian Limestone. Labeled ^^ Hydraulic Limsstoney near 

Esquire Lindsey^s^ Christian county, Ky^ 

A dull, rather soft, rock, of a fine granular structure, light drab 
color; fragments may be broken olT and crushed to powder in the fin- 
gers, without much difficulty; adheres to the tongue. 

Composition, dried at 212° — 

Carbonate of lime, 62.20 

Carbonate of magnesia, 87.96 

Alumina, oxide of iron, dbc, 2.27 

Silica and insoluble silicates, 6.38 

Potesh, .28 

Moisture and loss, .92 

100.00 

The carbonates of lime and magnesia are very nearly in equivalent 

proportions in this limestone. It contains a much smaller proportioq 

of clay than is usually found in hydraulic limestone. 

85 
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No. 22 — FEBBuaiNOUS LmESTONK. Labeled "/rwi? hiU ai Kcatlit, 
mrth-etat part of Chrislian county, Ky., near Pond river" 
A compact, fine-graiued miueral; gantial color dark givy, with a 

slight tinge of groen; exterior portion ochreous; dark reddiesh-browu 

matter liuiug the fissures, and extending from exterior to the interior. 

Powder cinuamon colored, or the color of ground lapi* cnlaminaria. 
Specific gravity. ....... 2.786 

Composition, dried nt 818° — 

C&rbonnt«of lime, 66.69 

Carbonate of iron, 8.00 

Oxide of iron and alumina. IS.ZS 

Magnesia, - !-67 

Oiide of mangftnese, .34 

Silica and insoiubte silicates, 11.37 

Alkalies, not eatimatcd. 

100.20 

The air-dried ore lost 0.7 per cent of moisture-, when dried at 212° 

F. This mineral contains only about ten or twelve per cent, of iron. 

It might be useful as a fluxing material, in the smelting uf silicious or 

argillaceous ores, and deserves trial as a water cement. 

CKITTENDEN COUNTY- 

Labeled "Iron Ore from Snecd'g mines, o» 
Crittenden county, Ey" {From Dr. Wm. C. 



No. 



23 — LlMONITK. 

Tradewater river, 

Sneed.) 

Above the coal a compact, dark reddisb-hrown miQeral, mottled, with 
Boft«r Included portions, of an oohreoua appearance- Powder of a 
brownifih-yellow color. 

Specific gravity, 2.684 

Composition, dried at 812°- 



I 



Peroxide of 

Alumina, 

Brown oxide of raani^BDese, 

Phosphoric add. 

Magnesia, sulpharic acid, traces. 
iSlica and insoluble silicates. 
Combined water and loss, - 



1.00 



61-30 
6.65 



• 27-73 per cent, of /ro»- 



100.00 

The air-dried mineral lost 0.8 per oeot (^ tmntiure, when dried at 
212 °F. 
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No. 24 — Clay Ironstone. Labeled ''Iron Ore from SneecTs mineSy 

on TradewateTy Crittenden county^ -5y." 

Found in a layer six to twelve inches thick, separated by twelve 
inches of shale firom the three and a half feet thick bed of coal be- 
low. 

A compact dark grey mineial, resembling fine-grained limestone; 
quite hard; powder of a light grey color. 

Specific gravity, 3.22^ 

Compoeition, dried at 212° — 

Carbonate of iron, - - - 12.42 

Peroxide of iron, ... 14.07 

Carbonate of lime, - - - 18.48 

Carbonate of magnesia, - - 1.49 

Phosphate of lime, - - 29.49 

Alumina, .... s.gi 

Potash, .67 

Soda, .16 

Bituminous matter, • - - 1.32 
Oxide of manganese, a trace. 

I^lica and insoluble silicates, - 16.07 

Water and loss, - - - 3.03 



V m^ 16.86 per cent of Iron, 



100.00 

This mineral is remarkable for its very large proportion of phos- 
phate of lime, which causes it to contain neaily sixteen and a half per 
cent of phosphoric acid, and which must render it useless as an iron 
ore. For the same reason, and in consequence of the considerable 
amount of alkalies which it presents, it may possibly be made a valuar 
ble mineral manure, if burnt, ground to powder, and applied to land 
deficient in phosphates and the alkalies. 

No. 25 — Coal. Labeled ''Specimen of Coal from Sneed^s coal mineSy 

on Tradewatery Crittenden county y Ky,'*^ 

The bed is described as three feet eight inches in thickness. 8eyen 
miles bom the Ohio riyer. 

A very black, and apparently yery pure, soft bituminous coal, re- 
sembling the Pittsburg coal in its external appearance. Some fibrous 
coal between the layers, exhibiting yegetaUe impressions, and some liir 
tle appearance of pyritea Some firagments heated oyer the i^irit 
lamp softened and swelled up a good deal, leaying a coke of moder- 
ate density. 



iT. 




tTft 

, l^«rf«#gi«%, ., -. -■■ .-■ -. .,.r.-.v.. .. r UM!».-.-U* 
Conpaddm. dried ft! tit* r.— -r . .• t 

Ti^RlUe coBbustible matters, ■ SlOO 

"': tlirlNia ia lb« coke, - - • £5.40) ^ , ^. 

.,,.,.', Y Coke 63. percent. 

AAM. (pM^i&h-gref,) - ■ 7.60J ^ 

lUO.OO 
The l^r^hiea coal lost 2. per cent- of moisture when dried at 212*". 
'The tot4*B*0imt of sulphur amouDts to 1.04 per cent, of which .04 
is ID sulpfatto ol lime of tlie ash. 

No. 2fr— 'flomtmi'T OF ZINC. Labeled "Lead miim, one and a Italf 

mUa tovik of Sulphur Springs, on Hurricane creek, Crittenden coun- 

^, £nAtefy.** - . f ,„. ;. .,..._::> 

A daik browB mutenl; clnu|f, irith minnte v^ili^ vtyt/t^'taA » 

fitde aJcarcoQS spar; eontiiiui^dBOBOiDe galena (w^iliniiSiWI^;) 

whkh BtibstaaobB Bxe mixed Uqtmg^ioat the mue. . Powder of a^didc 

oliTfrgPBy oiddr. ;; ,.. . ,; ,...;, , ;- 




SilplinntardB*, , • - ■ v-- t -.-:,- l-,:;-^.-<- m;.,..>V«»JO 
adl|ihn«(oflead, . ■ ,-, • ■ .-' .«^. t?4->, :7;S40 
Ahmbia aad'Oiid* of inn, - • tO.I9 

OHboBste tf Hnw. ..'... . . 3^. 

HBgiwria, - .fO 

6ilez uid insoluble silieateii ...... (6.36 

103.04 
TbiB ore cootains more than 40. per cent of zinc. It contains traces 
of copper, mangaDese, and phosphoric acad. If found in large quan- 
tities it might be made valuable in the prepamtioo of the zinc white 
paint, (oxide of zinc,) which is now much used as a substitute for the 
white lead. 

FAYETTE CODNTT. 

No. 27 — Soil. From a woodlatid pasture, (latidwhich had never been 

in cvIUvation,) tJmd eight miles from Lexington, near Netctoten tumr- 

pike, head waters of North Elkhom creek, farm of Mrs. DaUam. 

Color, dark grejish-biownieh, or chocolate. Washed carefully with 

water this soil leil more than 62. per cent of exceedingly fine sand, 

somewhat lighter colored than the soil itsdf. This Eand, washed with 

hydrochloric acid and dried again, weighed about 55. per cent. 

This veiy fine saod, 01 quartz powder, the presence of which is not 
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generally suspected in our rich loam soil, is so fine as to pass through 
the finest bolting cloth, of about five thousand apertures to the inch 
— ^leaving only about 0.4 of one per cent of quartzy grains, not as 
large as small mustard seed. 

Dried at 820° F., this soil lost 4.44 per cent of moisture. Its com- 
position, thus dried, was found to be as follows, viz: 

Organic and volatile matters, .---.-- 8.000 

Carbonate of lime, .494 

Carbonate of magnesia, .420 

Oxides of iron and manganese, 6.170 

Alumina, 4.181 

Phosphate of lime, .660 

Potash, .206 

Soda, .062 

Slica and insoluble silicates, 79.910 

100.000 

The silicious residue, (79.9 per cent,) from the action of hydrochlo- 
ric acid, when examined by the microscope exhibited a large propor- 
tion of clear quartzy particles; in which respect, however, it resem- 
bled, nearly, the silicious residue of most of the soils examined. 

The unusual fertility of this celebrated blue limestone (blue grass) 
soil is attributable — 1. To its state of extreme division. 2. Its large 
proportion of phosphates and the alkalies. 3. The great amount of 
organic matter, &c., which it contains. The latter ingredient — ^the or- 
ganic matter — gives the soil its dark color, makes it light and very re- 
tentive of moisture and gases favorable to vegetable growth ; it mate- 
rially aids in the solution of the mineral elements of vegetible nutri- 
tion, and by its own decomposition furnishes directly to plants a 
rich supply of food. 

The specific gravity of this soil is 2.443, but in consequence of its 
great porosity this does not give a correct idea of the weight of a cubic 
foot of it A cubic foot of a solid substance having the above 
mentioned specific gravity would weight more than one hundred and 
seventy-nine pounds; but by actual experiment — by weighing a por- 
tion of this dried soil compressed into a specific gravity bottle — it was 
found to weigh only at the rate of about seventy-one and a half pounds 
to the cubic foot, (71.543 pounds.) This gives for the weight of the 
soil on an acre of ground, (43.560 square feet,) to the depth of one 
foot only, more than three millions of pounds, (3.116.413^ pounds.) 
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Taking this immense quantify of matter into consideration, which 
really represents, in the case of many plants, not one-half of that from 
which they draw their nourishment, it must be evident that quantities 
of valuable nutritious matter, auPlicient for the Bupport of vegetable 
growth, may exist in a 8oil, and yet may entirely escape the most deli- 
cate processes, and be iinappreciable, in the quantitiea generally taken 
by the chemist for his analyses, by bis finest balances. 

According to these data, the quantity of potash in this Fayette coun- 
ty soil, taken to the depth of one foot only, is more than sis thousand 
throe hundred and eighty-eight pounds — a quantity which seems al- 
most inexhaustible by the most wasteful culture. 

That the proportion of the valuable ingredients of the soil is much 
diminished by its continued cultivation in corn and grain crops is ex- 
hibited in the analysis of the next succeeding soil, which was taken 
from the same locality as this, but which had been for more than fifty 
years subjected to constant cultivation. 

No. 28 — Soil. From an old field long in culHvaUon; same locality as 
the last; adjoinimj field. 

Color, light chocolate, or grey-brown. Washed carefully with water 
this soU left more than G8. per cent of vcru fm- snud, of a light soufl" 
color, mixed with a few very small roimded particles of iron oie; and 
about 0.4 of one per cent of small rounded quartzy particles, some of 
which are transparent, some milky, yellow, red, and green; all flaer 
tiian mustard seed, yet pieseatlDg the appearance of microscopio boul- 
ders. 

Dried at 340° this soil lost 4.58 per cent of motslure. Its compo- 
sition was found to he as follows, viz: 

Organic and volatile matters, 6.980 

Carbonate of lime, .630 

Carbonate of ma^eeia, .647 

Carbonate of manganese, .204 

Pbosphale of lime, .460 

Omde of iron, 7.190 

Alumina, 4.628 

Potash, .1S9 

Soda, .051 

Slica and insoluble silicates, 80.430 

locate 
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FUL10N COUNTY. 

Na 29 — Soil. Labeled ^^Sail from Blv^s at Hickman, where milk- 
sickness is mast prevalent^ [does it contain mare than the ordinary 
quantity of magnesiaT\ Ftdton ootmtyj Ky.^'' 

The dry soil is of a dirty buff color. The air-dried soil lost 1.72 

per cent ol moisture when dried at 380°. Washed with water it left 

about 36. per cent of very fine sand. One thousand grains subjected 

to the action of water containing carbonic acid yielded 1.150 grains of 

solid matter, dried at 212^ This treated with pure water left 0.85 

grains of insoluble mattery which had been dissolved by the carbonic 

acid; having the following composition^ viz: 

fiSKca. .140 

Carbonate of lime, .367 

Carbonate of magnesia, .126 

Carbonate of manganese, .085 

Alumina, oxide of iron, and traces of phosphates, ... .067 

Lobs, .076 

The portion dissolved by the water weighing, when dried at 212^, 
0.3 of a grain, was ignited, when it lost of 

Organic and volatile matter, 0.100 

The residue gave — 

Carbonate of lime, .007 

Carbonate of magnesia, .021 

Carbonate of manganese and loss, .092 

Potash, .060 

Soda, .020 

The composition of this soil, dried at 380^ F., was found to be as 
follows, viz: 

Organic and volatile matters, 1.720 

Carbonate of lime, 1.540 

Carbonate of magnesia, .517 

Brown oxide of manganese, - - .036 

Alumina, oxide of iron, and traces of phosphates, - - - 4.470 

Potash, .108 

Soda, .052 

Silica and insoluble silicates, 92.350 

100.793 

Nothing remarkable, in the mineral ingredients of this soil, appears, 
to account for the peculiar sickness prevalent in the region from whence 
it came. 
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No. 30 — Soil. Labeled "Soil under the ^acd bed at lEehaafty Ful- 
ton comity, Ky." 

Color of the dried soil brownUh-boff. Washed with water it left 
about flfly-six per cent of \iiTy fine sand, containiug a few spangliis 
of mica. The air-dried aoil lost 3.S por ceat of moisture, wbeo dried 
. at 300^ F. 

One thoQsaad grains treated witti water coDtainiog carbonio add 
gave up 1.'275 grains of eolid matter, dried at 212° F.; this, treated 
with pure water, left 1.043 gimns of inBoluble matter, which had been 
extracted by the carbonic acid, which had the following composttioD, 
TJz: 

SitiM. IM 

■ Onrboniilc of lime, .W7 

Carbonate of manganese, .269 

Sulplia(« of lime and loss, - ■ .057 

The soluble porlion, which weighed 0.232 gr-, yielded the following 
ingredients, viz : 

Oiga^mdvobliWBattan, '- - ... .loo 

CtrtMimtte of lim«, a traoe. 
OaAfint* «i iMgneiia, --•.-... ,04Q 

Potuh, .Oi» 

Bod*, Mt 

Submitted to geoeial analysis, dried at 300% tliis soil yielded the 
following results, viz : 

Organic and volatile matters, S.600 

Carlioiiale of lime, ,393 

CartKtnate of magnesia, .603 

Alumina, oxide of iron, and trace of phosphates, - - - 9.610 

Potash, .170 

Soda, .080 

Silica and insoluble silicales, 87.030 

100.386 
OEEENUP CODNTT. 

No. 31 — LlMONiTE. Labeled ^"Bhck ore, best guaUtyj over the coal 
and under the hearth sandstone, eight inches thick, Pennsyhama Fur- 
nace, Greenup county, Ky." 

A pretty pure limonite; harder portions of a dried blood-brown col- 
or; softer parts ochreous, yellow, and reddish. Powder of a brownish- 
yellow color. 
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Specific gravity, 


. . 


f.91i 


Ck>inposition, dried at SIS'* F.— 






Oxide of iron, 


• 41.70 — 


29.20 per cent of inm. 


Phosphate of alumina. 


• 1.25 




Phosphoric acid. 


• 2.30 




Brown oxide of manganese. 


.58 




Magnesia, ... 


. .20 




Potash, 


- .13 




Combined water. 


. 8.0! 




Bilex and insoluble silicates, 


* 46.05 




Loss, - - - - 


- .78 





100.00 

The air-dried ore lost 1.4 per oent of moidure, when dried at 
212° F. 

No. 32 — LiMONiTE. Labeled ^'LitUe Block Orey average four inches^ 
immediately under the hearth sandstone^ Pennsylvania Furnace^ 
Greenup county^ Ky^ 

A compact limonite of a reddish-brown color; some minute spangles 
of mica throughout it Powder of a light reddish-brown color. 

I^pecifio gravity, 2.978 

Composition, dried at 212^ F — 

Oxide of iron, ... 49.69 -« 34.79 per cent, of Iron, 

2.53 
.22 
.45 
.33 
.38 
.11 
7.68 
38.35 
.26 



Alumina, ... 

Phosphoric acid. 
Oxide of manganese. 
Magnesia, ... 
Potash, - . . - 
Soda, . - - - 
Combined water, 
Klica and insoluble silicates, 
Loss, - - - - 



100.00 

The air-dried ore lost 1.2 per cent of moisture when dried at 212^ 

No. 33 — LiMONiTfi. Labeled ^'Lime9t<me Ore^ over Umestone^ eighteen 
inches^ Pennsylvania Fumacey Greenup county^ Ky.^^ 

A pretty compact limonite; portions dense, and dark reddish-brown, 
others ochreous, bright red; small crystals and geodes of carbonate of 
lime diffused throughout it Powder dirty orange-red color. 

86 



/^ 



ass 
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Specific gravity. 




Composition dried at SI*"— 




OTide of iron. - 


■ 60.00 -^ 42.00 


Carbonate of lime, ■ 


- 20.67 


Carbonate of magnesia, 


■ S.84 


Alumina, - - 


- .68 


Potash, - 


.17 


Soda. - 


- .06 


Combined water. 


- 4.07 


Silica and insoluble silicat«s. - 10.70 



42.00 per cent of 7roii. 



100,19 
The air-dried ore lost two per cent of moisture when dried at 212° 
F. This ore is remarkable from its lai^e proportion of carbonate of 
lime, making it valuable to mix with more silicious ore.s, tike the pre- 
ceding, for the purpose of fluxing. 

No. 34 — LiMONiTK. Labeled "Limestone Ore Oi'er the Uniexhne, Penn- 
si//i)aiiia Furnace, Greenup county, Kif." 
A dense and hard limonite; generally of a dark reddish-brown, or 
dried blood color; ochreous, reddish and yellowish, between the layers; 
portions somewhat cellular; some minute spangles of mica, and mi- 
croscopical crystals, probably of calcareous spar. Powder of brownieb- 
yellow ochre color. 

Specific grayity, 3.106 

Oompoaitioa, dried at 212° — 

Oxide of iron, - . - - 72,70 — £ 

Alumina, - . . - 2.00 

Brown oxide of manganese, 

Magneaia, 

Potash. . 

Soda, 

Combined water. - - - 11.48 

Silica and insoluble silicates, - 13.17 

loo.es 
The aiiKiried ore lost 1.6 per cent of moisture when dried at 212°. 

No. 35 — LiMONrPE. Leaded "Top hill ore, average eight inches {four 
inches to one foot) thick, Pennaylvama Furnace, Greenup county, Ky*'' 
A dull earthy lookinj^ brown and reddish-browD ore; adheres to 
the toDgue; presenting stnee of different shades of oolor; outer por- 



I per cent, of Irtm. 
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tions dirty oliTe-grey; more dense interior part dark reddish-brown. 
Powder of a duU, dark, brick color. 

Specific gravity, .-.•-. S.Oll 
Composition, dried at SIS'* F. — 

Oxide of iron, . * - - 64.60 «> 88.23 per cent of Iron, 
Carbonate of lime, • . - 18.86 
Phosphate of alumina, -4.66 

Phosphoric acid, ... .74 
Magnesia, .... 2.79 

Potash, .^ 

Soda, .32 

Combined water, ... 9.28 
Silica and insoluble silicates, - 13.37 
Loss, .14 



100.00 

The dr-dried ore lost two per cent of moiaiurey when dried at 
212^ F. 

No. 86 — ^LDfONTTE. Labeled ^Better qudity of ImpracUcdble OrCy 

Pennsylvania Furnace^ Greenup county, Ky.^^ 

A dark reddish-brown ore; porous; adhering to the tongue; fine 
granular^ or somewhat fine oolitic, with small angular grains in parts. 
Powder of a dark reddish-brown color, like ^'Spanish Brown." 

Specific gravity ? 



Composition, dried at 212^ F.— 
Oxide of iron. 


. 


87.00 «-> 60.90 per cent of Iron. 


Alumina, ... 


- 


.60 


Phosphoric acid, 

Brown oxide of manganese. 

Magnesia, 

Potash, 


. 


.68 
.66 
.82 
.30 


Soda, - . - . 


. 


.21 


Sulphur, a trace. 
Combined water, 




6.69 


Silica and insoluble silicates, 


- 


8.47 



100.82 

The air-dried ore lost three per cent of moisturej when dried at 
212^ F. 

This specimen was examined with great care, by a variety of pro- 
cesses, to detect the presence of injurious ingredientSi and none are 
found in it in objeoiioxuJ>le quantities. 




m 



CHEMICAL BEPORT OF GEOLOGICAL aUEVET. 



The true reason of the difficulty experienced in the smelting of this 
ore ia in ite vert/ puriiy ; in tbe large amount of oxide of iron which 
it contains; in the absence of lime, and tbe small proportion of the 
materials which fuse together to form the slag or cinder; without a suf- 
ficient quantity of which, in the iron furnace, the reduced iron is not 
protected from the oxydating influence of the blast. This ore could 
easily be worked into good iron by mixing it with a proper proportion 
of earthy (silicious and aluminous) materials, and of limeatone, or 
by ueing it with ores which are lees rich in oxide of iron. 

No. 37 — Caebonate of Iron. Labeled *^Impracticalle hard Limestone 
Ore, four fed thick over the UmeMone, Penmylvania Furnace, in 
Greenup county, Ki/^ 

Fresh fracture, dark reddish-brown; exterior, silver-grey, from the 
presence of a whitish incrustation or cement, between the fine crystal- 
line gTrtins of which the mineral is mainly composed, and which give 
it a sopoewhat sparkling appearance, like a fine-grained impure cocco- 
lite. Some of the grains are reddish, and apparently translucent, but 
they are generally of a dried blood-brown color, and opaque, imbedd- 
ed in the white cementing material. Powder of a lilac grey color; that 
of portions inclined to buff. 

Composition, dried at 212° F. — 
Carbonate of iron, - 
Oxide of iron, 
Carbonate of Irme, - 
Carbonate of magnesia. 
Carbonate of manganese, 
Fbosphoric acid. 
Sulphur, 
Alumina, 
Potash, - 
Soda, • 

Slica and insoluble silicates. 
Water and loM, 

100.00 

The (ur><lried ore lost 0.7 per cent of moistora, when dried at 
212* F- 

This on would ^Iso yi^ld good Itoh hi profltable proportion, if prop- 
erly fluied. Like the piecedbg, it pontainB j^&er too small a propor- 



78.86) 
7.«f 
3.17 
2.80 
1.18 
.04 



39.4% per e«n(.«( /ran. 
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tion of the iDgredients which make cinder. It is probably very fusi- 
ble into a black slag, when suddenly heated alone in ike high fui^ 
nace. 

No. 38 — Cabbonate op Ikon. Labeled ^^ImpracUcahle part of lAme- 
atone Ore^ Pennaylvama Furnace^ Greenup county ^ Ky. {Does it 
contain sulphur , zinc^ arsenicy or other impuriUes'iy^ 

Resembles the preceding as to its granular and concretionary char- 
acters, but is more sparkling, apparently Irom the presence of minute 
spangles of mica. Powder of a brownish-buJBT color. 

Speciflo gravity, 3.176 

Composition, dried at 212^ F. — 

Carbonate of iron. - • - 78.61 ) ^, g^ ^^ ^^ j^^ 

Oxide of iron, - - . o.67) 

Carbonate of lime, . . - 2.36 

Carbonate of magnesia, • - 2.81 

Carbonate of mangan€009 * l.U 

Alumina, - - - - 1.77 

Phosphoric acid, ... .04 

Potash, .17 

Soda, « • • • « .64 

Silica and insolnble nUoatei^ * 4*67 
Sulphur, a mere tarace. 

Water and losSi - • - 2.16 

100.00 

The air-dried ore lost 0.8 per cent of moisture^, when dried at 
212^ F. 

The remarks appended to the preceding ore are equally applicable 
to this.* 

No. 89 — XiQdiESTONE. Labeled ^^ Limestone used as afw^ Pmnsylvor 

nia Fumaccy Greenup countt/y ^." 

A dark grey limestone, pretty compact, sparkling with minute crys^ 
talline facets, and containing a few organic remains, the most conspic- 
uous of which, in the small specimen examined, is a portion of a very 
small encrinal stem. 

•Odier ores wert rtodved front ^fs ftmnee, tnil tbe lioillcd tlae allotM |» the obenical 
iBTCMtig^n fieT«Dted tbeir sAidjsti for the fnreisnt. 



r\ 



iM 
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96.25 
8.74 
1.ST 



Spedfic gravity, .-.--- i 

Composition, dried at Hi" F. — 

Carbonate of lime, 

Carbonate of magnesia, 

Oxide of iron, alumina, trace of pbosphate of lims, 

PolaBh, - .09 

Soda, .08 

SliOB and insolable alicales, ...... .67 

100.000 
The air-dried rock lost 1. per cent of moisture when dried at 212° 
F. Quite a pure carbonate of lime; but which, in view of the general 
richness and purity of the Pennsylvania furnace ores, is not ae well 
suited for use there, as a flux, as a limestone which contains a larger 
proportion of extraneous ingredients. 

No. 40- — ^Iron Furnace Slag. Labeled "Dark purple Slag, produced 
when making aofi grey iron; Pennst/hania Furnace^ Greenup co., Ky" 
A glass of a dark, smoky, purple color, when seen through thin 
edges. Of somewhat diiBcult fusioQ before the plow-pipe; in theoxy- 
datiog flame swelling up and becoming white because of the formation 
in it of numerous small air bubbles. With soda, gave the manganese 
re-actioDj with borax, that of iron. In fine powder, which is white, 
hydrochloric acid decomposed it perfectly, after digestion in the sand- 
bath. 

Specific grarity, 2.807 

CompositioD, dried at 212° — 

- 65.00 CoQtaining oxygen, - 28.£67 

- 27.10 " 7.706 

■ 1.96 " .779 

■ 1.67 " .348 



aiica, 
Lime, 
Magnesia, 
Protoxide of 
Protoxide of 
Alumina, 
Potash, - 
Soda and loss. 



12.30 
1.73 



6.749 
.293 



Oxygen, in the bates and in the silica, nearly ai • 1. ; 1.91 

The compontion of this cinder approaches, Teiy nearly, to what is 

called a bi-silicate, i. e., a ulicate in which the oxygen in the silica is 

just double tliat contained in the base, or bases, combined with it. A 

very tzifling addition of limestone would prodaoe a perfect bi-mlioat^ 
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which is considered the model cinder for charcoal furnaces. This, how- 
ever, is sufficiently near it for all practical purposes. 

No. 41 — ^Iron Furnace Slag. Labeled ^^Pea-green cellular dnder^ 
produced when muking strong grey iron of a closer texture than with 
the dark bottle cinder^ bvi furnace making more iron ; Pennsylvania 
Furnace^ Greenup county, Ky^'^ 

A pea-greenish-grey colored slag, full of bubbles of various sizes, 
from very minute up to the size of an almond kernel. Powder nearly 
white. Before the blow-pipe, fuses, with some difficulty, into a bottle- 
green glass. 

Composition, dried at 212^ F. — 

Silica, 60.64 Containing of oxygen, 81.846 

Lime, 14.65 " 4.166 

Magnesia, .... 2.65 *' 1.019 

Alumina, . . - . 13.30 " 6.217 

Protoxide of iron, - - - 4.62 " 1.025 

Protoxide of manganese, - - .88 " .198 

Potash, 2.55 «' .432 

Soda, .81 " .076 

100.00 13.135 : 81.846 

Oxygen nearly as 1 . 2.42 

No. 42 — ^PiG-iRON. Labeled ^^Pig-ironj Pennsylvania Furnace^ Green- 
up county, Ky.'^ 

A moderately fine-grained grey cast-iron; flattens a little under the 
hammer, but soon breaks to pieces; yields easily to the file and the 
cold chisel. 

Specific gravity, 6.770 

Composition — 

Iron, 92.08 

Graphite .... 3.03) ^^^j ^^^^^ . . _ 3 ^3 

Combmed carbon, - - - .90) 

Manganese, - - - - .36 

Silicon, 2.91 

Slag, .16 

Aluminium, .... .07 

Magnesium, - • - - .24 

Potassium, - • - - .12 

Phosphorus, sulphur, and loM, - .18 

100.00 
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No. 43 — Coal. Labeled "Four feel Coal, about twmtg feet above fft$ 
black ore, iuduiling one foot of bituminous shale; stzteen inclits of 
coal above the shale; twenty iitches of mal below the shale. Pennsyl' 
variia Furnace, Greenup coimiy, Kt/." 

Bather dull looking coal, breaking readily into laminae, wtucb are 
separated by fibrous coal with vegetable impressions, which are gener- 
ally infiltrated with pyritous matter. Heated over the spirit lamp it 
decrepitated, softened, and swelled np into a light spongy coke. Ap- 
pears to be a coking coal. 

Specific gravity. l.*37 

CompositioD, dried at ibe ordinary temperature— 

1 ToUl volatile matters. • 40.20 



Moisture. 

Volatile cotnbuatiblo matters, 
Carbon in the coke, - 
Ashes, (dvk purple-grey.) 



6.00) 

- 34. sol 

- 66.20) 
• 3. 60 J 



Modertitely dense coke, - £9 8 



Composition, dried at 212° — 
Volatile combustible matters. 
Carbon in tbe coke, • 
Ashes. - - . - 



5.830 



100.000 
The per centage of sulphur was found to be 1.694. The ashes oon- 
taioed vuly « ttaco of fiiUplatu uf lime. 

No. 44 — LuiONiTE. Labeled "Blaci vein, twenty feet under the three 
feet coal; Buena Vista Famace, Oreenup amniy, Ey." 
A heavy, compact mineral, presenting irregular veins and motUing 
of a dark grey color, in a dark red-brown mass. Powder of a light 
snutf-browD color. 

Specific gravity, 3.044 

Composition, dried at2lt° F. — 

61.18) 
7.48( 
S.I6 
S.OZ 
Z.9S 
S.27 



Oxide of iron. 
Carbonate of iron, • 
Carbonate of lime, • 
Carbonate of magnesia, • 
Carbonate of manganese. 
Alumina, 
Potash. - - - - 
Combined water and Iom, 
Silica and insoluble lilicates, 
Snlpbar, i traoe. 



' 46.61 percenL of Jnn. 



10.29 
11.23 
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The air-dried ore lost 1.7 per cent of moisture when dried at 212°. 

No. 45 — LiMONiTE. Labeled ^'Yellow Kidney Ore, tliirty feet above the 
three feet coal, Buena Vista Furnacey Greenup county^ Ky^ 

Of a dark brown color of various shades; exterior, and some portion 
of the mass and cavities in the interior, ochreous, yellow, and soft 

Specific gravity, 3.132 

Composition, dried at 212^ F. — 

Oxide of iron, • - - 68.10 «■ 47.69 per cent, of Iron, 

Alumina, .... 2.93 

Phosphoric acid, - - - .43 
Oxide of manganese, - - 1.64 
Magnesia, . . . . .67 

Potash, .64 

Soda, .13 

Combined water, - - - 11.67 

^lica and insoluble silicates, - 13.06 
Carbonic acid and loss, - - .84 



100.00 

The air-dried ore lost 1.5 per cent of moisture when dried at 
212° F. 

No. 46 — LiMONPPE. Labeled ^^ Earthy Kidney Ore, thirty feet over the 
three feet coal, Buena Vista Furnace^ Greenup county, KyP 

An earthy looking ore, adhering to the tongue; color, varying in 
layers, from dirty reddish-brown to dirty yellow ochre. 

Specific gravity about 3. 

Composition, dried at 212** F. — 

Oxide of iron, ... 68.90 «-> 41.24 per cent, of Iron, 

Alumina, - - - - 4.16 

Carbonate of lime, - - - 3.16 
Oxide of manganese, • - .97 
Magnesia, .... 2.40 

Potash, .68 

Soda, 47 

Combined water, - - - 11.26 
Silica, and insoluble silicates, - 17.87 
Loss, - ... - .26 



100.00 

The air-dried ore lost 1.3 per cent of moisture when dried at 21 2^ 

37 
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No. 47 — Iron Fcibn4CE Slag. Labeled "Bark Gla»ty Cinder^ Buaia 
Vista Furnace, Grcmup county, Ey." 
A perfect glass, of a smoky-purpHsh tint when viewed Uirougb tho 
tliiii edges. Fusing rather more easily than the previously described 
onus; like No. C4 swells up in the oxidating flame by the formation of 
numerous dr bubbles, which give it a white appearance. 

Specific gravity, 

CompoEitioa, dried »t 812" — 

Silica. Sfi.90 

Lime, . - . - . 13.20 

Magoeaia. - - . - 3.46 

Alumina, . - - . go.SO 

Proto»de of iron, ■ - S.43 

Protoxide or mtuiganeBe, - - .61 " .116 

Potaah, 9.10 

Soda. - . - - - .36 



Containing oxygen, 
3.763 
1.383 
S.582 
.639 



Oxygen nearly aa 1. 1.8fi 

No. 48 — Pio-iROS. Labeled "Pig-iron, Buma Vista Furnace, Greeit- 
up county, Ky." 
A grey iron of a much finer texture than No. 41 ; extends some- 
what under the hanimor, but soon breaks to pieces; yields easily to the 
file and the cold chisel. 

Specific gravity, 6.903 

GomposilioD — 



Qraphite, 

Combined carbon, 

Klicon, - 

Manganese, 

Slag. - - 

AiumiDinum, ' 

Traces of phosphoroa and sulphui 



1.66] 
3.16) 
3.27 



Total carbon, ■ 



No. 49 — Carbonate op Iron. Labeled ^^Orey Litne»tone Ore, BeUe- 
fonte Furnace, Greenup county, Sy." 
A dark bluisb-grey ore; porous; adhering somewhat to the tongue; 
fiiable; appearing to be made of small grains, the color of which varies 
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firom dark yellowiBh to blacky united by a whitish c^oient Powder, 
light grey color, 

^ Specific gravitj, ? 

CompoBition, dried at SIS'* F. — 

Carbonate of iron, - - - 62.24) ^- ^c. ^^^ ^^. ^c w 

^ . , ^ . ^«f -• 31.93 per cent, of /ro». 

Oxide of iron, - - - 2.68) ^ 

Carbonate of lime, • - - 2.75 

Carbonate of magnesia, - - 3.43 

Carbonate of manganese, - 1.12 

Alumina, - - - - 5.15 

Phosphoric acid, ... .54 

Potesh, .44 

Soda, - - - - - .15 

Silica and insoluble silicates, « 18.17 

Water, bitmnous water, and loss, 3.33 



100.00 

The air-dried ore lost 0.6 per cent of moisture when dried at 
212^ F. This ore resembles No. 36 in stmcture and composition, but 
contains less iron and more silica and alununa, which renders it more 
manageable in the farnace. 

No. 50 — Cabbonate of Iron. Labeled ^^Blue Limestone OrCj Bette- 

fonte Furnace^ Greenup county^ Ky^ 
A porous, granular ore; adhering to the tongue; of a dirty buff- 
grey color. Powder, dirty buff color. (This paper contained another 
specimen, which seemed to be a Umonite — ^not analyzed.) 

Specific gravity, 3.011 

Composition, dried at 212^ — 



Carbonate of iron, - 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, - . . 

Potash, ... - 
Soda, .... 
Silica and insoluble silicates. 
Water, trace of phosphoric acid 
and loss, ... 



56.58) ^^^ ^j^^ ^^ ^ 
4.86) ^ 



4 

2.95 

2.17 

1.68 

.25 

.44 

.38 

30.10 

.59 



100.00 

The air-dried ore lost 0.1 per cent of moisture when dried at 
212° F. 



r 
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No. 51 — ^LoiESioKE. Lahtled '^Limenimte used as a fiv^ at Bdlefmit 

Fumace, trheii working best, Greenup counitf, Kff*' 

A grey, flue-gTRDular limestone, containiug organic remains, (uDi- 

valve and by-valve shells,) and glimmering with minute ciyetals of 

calcareous spar. Powder neaily white. 

Specific gravity. 2.687 

Composilioo, dried at 212' — 

Carbonate ofiime, 97.17 

Carbonate of magnesia, 1.38 

Ozide of iron, alumina, and a trace of phosphates, - - - l.tT 

Potash, .11 

Soda, .09 

SiliciooG reudue, .••-....- .56 

100.00 
Dried at 212° it lost only 0.4 per cent of moisture. 

No, 52 — Ikon Fdbnacb Slag. Labeled ''Cinder, produced at Belie- 

fonie Furnace, tvhen working best, Greenup county, Kg." 

A glassy cinder, of a smoky-purple color when viewed through the 

thin edgea; before the blow-pipe, fused more easily than those pren- 

ously examined, swelling up and becoming white by the fonnatiou of 

numerous bubbles. 

Compoaition — 

Silica, 62.20 ContainiDg oxygen, 27.104 

Lime, n.lfi " 3.066 

Magnesia, . . . . 3.^5 <• 1 .299 

Alumina, .... 83.30 " 10.911 

Protoxide of iron, • - - .16 " .045 

Protoxide of manganese, - - .27 " .061 

Potash, 2.20 " .873 

Soda, .91 " .883 

Loss, .56 

100.00 16.007 : 27.104 

Oxygen u 1, i.gg 

No. 53 — Pio-IEON. LaheUed "Pig Iron produced from the Umeatone 
ore, Bdlefotite Furnace, Greenup county, Kentucky." 
Coarser grained than No. 41, and rather darker grey; flattens a lit- 
tle aoder the hammer, but booq breaks to pieces; yields easily to the 
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Specific gravity, 6.916 

Composition — 

Iron, 94.64 

Graphite .... ^^^ Totel carbon, - - - S.M 

Combined carbon, - - - 1.08) 

Manganese, .... .35 

Silicon, 1.26 

Slag, .18 

Aluminiom, .... .08 

Potassium, > - - - .21 

Sodium, .OS 

Magnesium, . - • - .17 

100.16 

Na 54 — ^LmoNTTE. Labeled ^'Main Block Ore; ten to twelve inches 
thick over the impure Q^bastarcT^) Kmestoncy near top of MUsy Bi^alo 
Furnaccj Greenup county^ Kentucky^ 

A dark brown, pretty compact limonite, with the appearance of in- . 
filtrated calcareous spar throughout it; exterior of the layer earthy, 
ochreous. Powder of a brownish-yellow ochre color. 

Specific gravity, 3.124 

Composition, dried at 212^ F. — 

Oxide of iron, ... 49.46 — 34.63 per cent, of Iron. 

Carbonate of lime, ... 7.36 

Phosphate of alumina, - - .46 

Magnesia, - - > .2.68 

Oxide of manganese, - - 1.16 

Phosphoric acid, - - • 1.63 

Potash, .69 

Soda, .19 

. Silica and insoluble silicates, . 26.66 
Water and loss, - - - 10.96 

100.00 

The air dried ore lost 1.4 per cent of moisture when dried at 212^ 
F. 

No. 45-^LiMONrrE. Labeled ^^Little Block Ore^ over the Main Blocky 
near tops of MUsy Buffalo Furnace^ Greenup county, Ky^^ 

A dull looking, reddish-brown ore, porous, adhering to the tongue; 
presenting the appearance of horizontal stratification; contains a few 
spangles of mica. Powder of a reddish-iron-rust color. 



(M 
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} -3 46. B6 per oenL of Irea. 



Specific gnyily. 
Composition, dried at 212° F.- 
Oiide of iron, ■ 
Alumina, 

Oxide of manganeae. 
Magnesia, 
Phosphoric acid. 
Potash, . - ■ 
Soda, 

Combined water, 
Silica and inuoluble silicates, 

100.00 

The air-dried ore lost .2 per cent, oi" moisture when dried at 212". 

No. 66 — LiMOTTiTE. Laheled "Block Eidney Ore, over tite Main Black 

Ore, near tops of kills, Bufftdo Furvaef, Greenup county, Ky." 

The specimen is a portion of a mass with curved layers of different 

shades of color, from reddish-brown to yellow-ochre ; friable, porous, 

adhering to the tongue. Powder of a yellowish-brown or snuff" color. 

Specific gravity, .--.--. 2.846 

Composition, dried at 212° F. — 

Glide of iron, - - - 63.60 .= 44.54 per cent, of Iron. 

3.55 

Oxide of manganese. 

Magnesia, • 

Potash, - 

Soda, - 

Combined water, - - 12.06 

Silica and insoluble riUca(«s, - 17.95 

Trace of phoapborio acid and loss, .09 



The air-dried ore lost 1.3 per cent of moisture when dried at 212° 
F. 

No. 57 — LiMONiTE. Laheled "Dari broum-red variety of Idttle Block 
Ore, over Main Block Ore, Buffalo Ore Banks, Oreenup county. Ken- 



A dull, reddish-brown porous limonite, adbers to the tongue; con- 
tuns minute whitish specks. Powder, dark ted-brown color. 
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Specific gravity, 3.120 

Oomposition, dried at 212^ F. — 

Oxide of iron, .... 60.60 «> 42.36 per cent, of Inm. 

Oxide of manganese, - • 3.16 

Alumina, .... 2.96 

Magnesia, - - - - .40 

Potash, .19 

Soda, .37 

Combined water, ... 6.96 

Silica and insoluble silicates, -^ 26.36 

Trace of phosphoric and loss, - .14 



100.000 

The air-dried ore lost 2.2 per cent, of moisture when dried at 212^ 
F. 

No. 68 — LiMONiTE. Labeled ^Main Bhck are^ Stj^alo Furnace, over 
impure (bastard) hmestone, tops of fulls, Greenup county, Ky.^^ 

Irregular form, concretionary; exterior dirty yellow ochre; interior 
dark reddish-brown; adheres to the tongue; large porons or cellular; 
contains small spangles of mica. Powder of a brownish-yellow color. 

Composition, dried at 212** F.— 

Oxide of iron, - . . . 70.30 «-» 49.23 percent, of Iron. 

Alumina, - - - 2.16 

Magnesia, • - - - .37 

Oxide of manganese, - - .76 

Potash, .17 

Soda, .16 

Combined water, - - - 11.76 

Silica and Insoluble silicates, - 13.96 

Loss, .39 



100.00 

The air-dried ore lost 1.4 percent of moisture when dried at 212^. 

No. 59 — Llmonite. Labeled ^^ Rough Sandy Block Ore, on the top of 
ihe hill near Little Sandy, Macalister or Bt^alo ore hank, Greenup 
county, Kentucky^'' 

A dirty yellowish-brown ore; granular; porous; adhering firmly to 
the tongue; sparkling with small scales of mica. Powder^ lighter yel- 
lowish-brown. 
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gravity, 3.305 

Oompoaltion, dried at 212° F. — 

Oxide or iron, - 63.20 = 44.26 per cent, of /ron. 

Aluminit, . . . _ l.QS 

Oxide of manganese, - • LIS 

Magnesia, .... .74 

Combined water, - - - 10.30 

Silica and insoluble silicates, - 22.35 

Phosphoric acid, a trace. 

Potash. .68 

100.13 

The air-dried ore lost 1. per cent of imitture, when dried at 212* 
F. 

No. CO — CvRBOSATE OF Iron. LaheUd^Grcff Blodc Ore, diove Main 
Block Ore, vear top of hills, Btifalo Ore Banks, Greenup county, 
Kentucky" 

Interior portion dark-grey, resembling a limestone, sparkling with 
confused crystalline plates ; on the exterior portion, to the depth of 
two inches or more, of a dark reddish-brown color. Some appearance 
of nnivalve shells. Powder, of interior portion, light yellowish-grey. 

Speci 6 gravity, 3,106 

Composition, dried at 212" F. — 

=28.20 per cent, of Iron. 



I 



Carbonate of iron, 


46.40 


Oxide of iron. 


8.28 




32.16 


Carbonate of magnesia, - 


3.26 


Carbonate of mangftneae. 


1.24 


Alumina. 


.36 


Potash. ... - 


.23 


Soda, .... 


.17 


Silica and insoluble silicates. 


2.67 






loss. - - - - 


6.36 



100.00 

The air-dried ore lost 0.2 per cent, of moisture when dried at 
212" F. 

No. 61 — Impure Carbonate of Iron. Labeled "Impure (bastard) 
Limestone, under the Main Block ore, high up in the hiSs, Bi^alo 
Furnace, Greenup county, Ky." 
Of a dark grey color; granular, with ^ts and infiltiationa between 
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the graioa of dark and greenish; sparkling with minute crystal- 
line plates, as of calcareous spar, and the ends of portions of small 
encrinal stems. Powder of a light buff color. 

Specific grayity, --.--- 2.864 

Composition, dried at 212^ — 

Carbonate of iron, - - - 23.56 >» 11.35 per cent, of Iron. 
Carbonate of lime, - - . 67.33 
Carbonate of magnesia, * - 4.82 
Carbonate of manganese, - .41 

Alumina, - - - - .48 

Potash, .23 

Soda, .10 

Silica and insoluble silicates, - 1.99 
Water and trace of phosphoric 

acid, 1.08 

100.00 

The air-dried ore lost only 0.1 per cent of moisture when dried at 
212° F. This would doubtless be very useful to mix with more sili- 
cious or aluminous ores, for the purpose of fluxing, instead of the pure 
limestone. 

No. 62 — ^LofESTQNB. Lahded ^^Idmestone used as a fiux^ By0^(do Fur- 

nacey Greeamp countjfj Ky^'* 

A fine granular limestone, of a light grey cdior, containing petre- 
&ctions. 

Specific gravity, ..-.-. 2.669 

Composition, dried at 212^ F. — 

Carbonate of lime, - -. 81.66 

CarbonatOiOf magnesia, 2.44 

Alumina, oxide of iron, and phosphates, .... ,35 

Potash, .09 

Soda, - .02 

Silica and insoluble silicates, 16.56 

100.00 

The air-dried rock lost only 0.1 per cent of moisture when dried at 
212°. 

38 




398 CHEMICAL REPORT OF GEOLOGICAL SCEVET. 

No. 63 — ^Limestone. Lahded ^'■LimfMom used as a fiax, al . 

Furnace, nearly on a Icvd with O'c Lick Branch nf Little Sandff, 
Greenup coun/y, ^." 

A gretnish-grey, fiue graaular llniestoiio; between the layers pre- 
Beating a somewhat marly appearance. 

Specific gravity, 2.688 

Composition, dried at 21S' — F. 

Carbooate of lime, -..----. 87.97 

Carbonate of magnesia, ,..--.- 2,72 

Alumina, oxide of iron, &c., ...... |.85 

Potash, .SO 

Soda, .68 

^iea and insoluble silicates, - - ■ ~ - . - 7.15 

100.47 
The fdr-dried rock lost 0.2 per cent of moisture, when dried at 212° 
F. 

No. 64 — Iron FoaNACE Slag. Labeled "Purple glass cinder, pro- 
duced at Buffdo Furnace, when making gqft iron^ Greenup county. 
Kg." 
A perfectly vitrified slag, of a purple color, tmnspaxent in piecee 

one-fourth of an inch thick; pretty fusible before the blow-pipe; melt^ 

ing into a wbite globule full of air bubbles. 

Composition — 

Slics, - - - . - £6.10 Oontuning oxygen, S9.13 

Lime, 24.18 " 6.87 

Magnesia, - . . . 1,40 •• ,fi6 

Alumina, - - . . |3.go •< 6.49 

Protoxide of iron, - - - 2.07 " !46 

Protoxide of manganese, - • .65 " .12 

Potash, 2.16 ■• .36 

Soda, .59 " .10 

100.76 14.9S : 29.13 

Oxygen as, 1. 1.96 

No. 65 — Iron Furnace Slao. L<^eled "Purple compact dnder, pro- 
duced when making softgr^ iron, Buffalo Furnace, Greenup county, 

Differs but little from the preceding in appearance and properties. 
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Composition, dried at 212^ F. — 










Silica, - - - - 


. 65.90 


Containing 


oxygen. 


29.02 


Lime, - . . - 


- 25.42 




7.23 




Magnesia, ... 


- 1.30 




.52 




Alumina, ... 


. 13.40 




6.26 




Protoxide of iron. 


- 1.01 




.22 




Protoxide of manganese, - 


.83 




.18 




Potash, - - - - 


- 1.27 




.16 




Soda, .... 


- .63 




.23 




Loss, . - - - 


.24 










100.00 


14.80 : 


29.02 


Oxygen nearly as - 


- 


- - - 


1. 


1.96 



No. 66 — Iron Furnace Slag. Labeled, ^^Pea-green cindery produced 
when Bu^alo Furnace is making much iron, but of a medium closer 
texture than when purple cinder is formed, Chreenup county , KyT 

A vesicular slag containing fragments of reduced iron; not quite as 
fusible before the blow-pipe as the two preceding; melting into a com- 
pact glass of a rather darker green color. 

Composition, dried at 212° — 



Silica, . . . . 
Lime, . . . - 
Magnesia, ... 
Alumina, . . . 

Protoxide of iron, - 
Protoxide of manganese, - 
Potash, - - - . 
Soda, - - - - 



57.90 

17.66 

2.30 

13.97 

6.03 

1.02 

1.04 

.18 

100.00 



Containing oxygen, - 

4.89 

1.00 

6.53 

2.00 

.22 

.17 

.06 



30.06 



14.86 : 30.06 



Oxygen as, --------1. : 2.01 

Lime being rather deficient in proportion in this slag, its place is 
supplied by protoxide of iron, causing some loss of this metal, and 
probably producing a less pure iron than when the two preceding ^^cin- 
ders^' are formed. 

No. 67 — ^Pig-iron. Labeled ^'Medium Textured Pig^ironj produced ai 
Buffalo Furnace when making peorgreen cinder, and yielding much 
iron, Greenup county, Ky^'* 

A rather fine grained, dark grey iron ; flattens a little under the 
hammer, but soon breaks to pieces ; yields easily to the file, rather a 
strong iron. 
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Specific gravity, 7.086 

Composition — 

Iron. 93.12 

Graphite, - . - . 3.101 Total carbon, - - - S.7S 

Combined c&rboD, - - . .66) 

Silicon, 1.06 

8kg, .14 

Manganese, - - - - .18 

Aluminittm, - . . - .03 

Potaasium, - - • - .18 

Phosphorus,, - - - ■ .70 
TrACCB of snlphnr, magnesia and 

loss, -87 

100.00 

No. 68 — ^Pio-moN. LtAdrd "High White Iron, Bi/fda Fumaee, 
Grei-nvp rountif, Kt/." 
A very strong metal; fmgmcnts broken from the laj^e piece with 
great difficulty; small fragments easily crushed under the hamro^; 
bard enough to wear out the beat file, to which it scarcely yields; yeiy 
light colored and fine grained. 

Specific gravity, 7.322 

Composition — 

Iron, 94.70 

Graphite. .... «.20) ^^^^ ^^^^^ . , , g^ 

Combined carbon, ■ - - .75j 

Silicon, .60 

Slag, .26 

Aluminium, OS 

Potasaium, - • - .14 

Magnesium, - - - - .08 

Phosphorus, .... .48 

Traces of nuwganoso, sulphur, 
and loss, - ... .60 

100.00 
A pretty pure iron, containing, however, a little too much phosiAo- 
rus; a great portion of this might possibly be removed by judicious 
management in its convertion into bar iron. 

No. 69 — LiMONlTE. Labeled ''Hag Ore, above the Umeatonei Greemip 
Furnace, Greenup county, Ky." 
A porous, ochreoQB looking soli; ore, in flat layers, with some portions 
<^ Toddisb and dark reddish brown; adhering firmly to the tongue. 
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Specific grayity, 2.681 

Composition, dried at SIS'* F. — 



Oxide of iron, 

Alumina, . - - 

Magnesia, ... 

Oxide of manganese. 

Potash, - . . - 

Soda, .... 

Combined water, 

ISlica and insoluble silicates. 



38.60 — 26.96 per cent, of Inm. 

3.37 

1.20 

.97 

.661 

.10 

8.26 

46.96 



100.00 

Tbe air-dried soil lost 1. per cent of moisturey when dried at 212^ 
F. Kemarkable for its large proportion of potash. It is possihlej 
however^ that some fortuitous circumstances caused an over estimate of 
this ingredient. Our limited time prevented the repetition of the pro- 
cess for the separation of the alkalies. 

No. 70 — ^LiMONiTE. Labeled ^^Big Block OrCy under the Umestoney 

Greenup Furnace^ Greenup county^ Ky^'* 

A moderately dense limonite, with irregular layers of rich reddish 
and yellowish ochreous oxide; the whole containing minute spangles 
of mica. Powder of a brownish-yellow color. 

Specific gravity, 3.177 

Composition, dried at 212® F. — 

Oxide of iron, . - - 68.10 »" 47.69 per cent, of Tron. 

Alumina, - - - - 2.17 

Magnesia, - - - - .91 

Oxide of manganese, - - ^.37 

Potash, ... - .48 

Soda, .07 

Combined water, - - - 11.61 

Silica and insoluble silicates, - 16.26 

Loss, .14 



100.00 

The air-dried ore lost 1. per cent, of nmdure when dried at 
212° F. 

No, 71 — ^LiMONTTB. Labeled ^^Red Ochre, high up in Vks hiUsy Green- 
up Fumaee, Greenup county^ Ky.^'* 

A porous, friable oro, of a light red and yellow color, with some ad- 
mixture of grey. Powder of a light red color. 
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Compasitioi], dried Htili" F. — 

Oxide of iron, - - - 26.60 =a 18.62 per cent, of /ron. 

Alumina, - - - - S.37 

Magneela, ■ ■ ■ - .77 

Oiideof manganese, - - .17 

Potash, .34 

Soda, .17 

Combined water, ■ - - 6.68 

Slica and insoluble ailicfttcB, - 63.90 
Trace of pbospborio acid. 

100.00 
The wr-dried ore lost 1.6 per cent, of moisture wben dried at 
212° F. 

No. 72 — LmoNiTE. Labeled "Gre^ Limestone Ore, hd m limestone 
under it, Greenup Furnace, Greenup coimiy, Ey." 
A dull, granular, and porous ore, adhering to the tongue; some 
grains of a dark color imbedded iu a light colored cement, glimmering 
with a few minute spangles of mica; color, dark reddish-browu, with 
gray intermixed. Powder, dirty light reddish brown. 

Specific gravity, ..,.-, ? 

ComposidoD, dried at 212° — F. 

Oiide of iron, - - - - 61.00 -=■ Sfi.Tl per cent, of /ron. 

Alumioa, • . _ . 

Carbonate of lime, - 

Magnesia, 

Oxide of manganese. 

Potash, - - - - 



Soda, - - , .. 
Combined water, 
Silica and insoluble silicates, 
PboBpboric acid, a trace. 



9.81 
33.66 



The air- dried ore lost 2.2 per cent, of moisture when dried at 212°. 
No. 73 — LmoNiTE. Labeled "Black Bed, Greenup Furnace, Greenup 



A dull looking ore; color, reddish brown, with portions of yellowish 
and reddish-ochreous. Tho lens shows dark grains imbedded, and 
minuto spangles of mica; adheres to the tongue. Powder of a dirty 
• yellowifih-brown color. 
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Composition dried at 212o — 

Oxide of iron, - . - - 67.60 ««=■ 47.27 per cent of Iron, 

Alumina, - . - - 2.97 

Carbonate of lime, - - - .97 

Magnesia, .... ].62 

Oxide of manganese, - - 1 .37 

Potash, .38 

Combined water, - - - 12.11 

Silica and insoluble silicates, - 14.75 



41.98) ^3 gg ^^^^ ^^ j^^ 
- 44.66) ^ 



101.67 

The air-dried ore lost 1.8 per cent, of moisture when dried at 
212° F. 

No. 74 — Carbonate of Iron. Labeled '^ Limestone Ore, average qual- 
iti/y lies on the limestone^ Greenup Furnace^ Greenup county, Ky^ 

Ore of a variegated appearance; some, parts dark reddish-brown, 
others yellowish-red, others dark grey; infiltrations of calcareous spar 
evident Powder of dirty yellow ochre color. 

Specific gravity, 3.682 * 

Composition, dried at 212° F. — 
Carbonate of iron, - 
Oxide of iron. 

Carbonate of lime, . - - 4.35 

Carbonate of magnesia, - - 1.84 

Carbonate of manganese, - .86 

Alumina, - - - - .56 

Potash, .27 

Soda, .67 

Silica and insoluble silicates, - 5.15 
Phosphoric acid, a trace. 

100.33 

The air-dried ore lost 0.3 per c^nt. of moisture when dried at 
212^ F. 

No. 75 — Carbonate op Iron. Ldbdedj '^Limestone Ore, best quality, 
resting on the limestone, Greenup Furnace, Greenup county, Ky^ 

A pretty compact ore; cellolar in parts; varying in color, in por- 
tions, from dark brown and dark grey, to ochreous yellow; showing 
fine spangles of mica under the lens. Powder of a reddish-buff, or 
dirty salmon color. 
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SpeciSc gravity, 
ComposidoD, dried at 212' P. — 
Carbonate of iron, - 
Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese. 
Alumina, 
Phosphoric acid. 
Potash, - - - - 
Soda. - - - - 
Silica and insoluble silicates, 
Water and loss. 



70.39) 
13.14) 
■ 4.7S 
4.68 
1.46 
.37 



43.20 per cent of VroA. 



2.46 
2.34 



The air-dried ore lost 0.3 per cent, of moisture, when dried at 212° 
F. 

No. 7G. — Limestone, (aiPtrRE.) Labeled "Grey Limestone Ore, lies on 

ike liniestojic, Greenup Furjiace, Greenup county, Kjf." 

External appearance like that of a duU grey gramUar luuestono; 

some calcareous spar in parte; minute dark grains in a whitish oement 

are evideut by the lens ; adherea to the tongue. • 

Speci6c gravity, 2.803 

Composition, dried at 212° F — 



Carbonate of lime. 
Carbonate of iron, - 
Oxide of iron. 
Carbonate of magnesia, - 
Carbonate of manganese. 
Potash, .... 
Soda, . - - - 
Alumina, ■ . . 

Silica and insoluble mlicates. 
Water and Iobs, 



71.46 

13.19) 
1.S6J 
3.73 
.51 



7.45 per cent, of Iron. 



7.33 
1.47 



The ^-dried rock lost 0.5 per cent, of nmsture wheo dried at 212° 



Ko. 77 — Ldostonb. Labeled^ "Limeatom used a» a Flux, ai Green- 
up Furnace, Greenup county, KyP 
A dull looking, light grey, fine granolar liEoeatone, with organic le- 
mains, and email portions of calcareous spar. 



Specific gMTity, 8.977 

Composition, dried at 2<2° F. — 

Carbonate of lime, •.. 

Carbonate of roagneeia*. ^ • - - . . - 
Alumina, oxide of iron, dec, ...... 

Potash, --...-.--- 

Soda, 

Silica and insoluble silicates, ....-• 

Loss, ------.-.• 



m 



91.60 

2 63 
1.16 

.13 
.10 

3 97 
.62 

lUU.UU 



The air-dried limestone lost 0.3 per cent of moisture whea doied at 
212°. 

No. 78 — Iron Furnace Slag. Zaided ^^ Cinder produced at the Green- 

up Furnace^ Greenup county, -fi^." 

A perfectly vitrified slag, of a smoky-purple color; oontainiDg very 
few babbies; fusing readily before the blow-pipe into a white blehby 
globule. 



Specific gravitj. 


\ ^ 


• ^ 


•! 


1».680. 




Composition, dried at 212° — 










Silica, - - - . 


- 66.64 


Containing 


oxygen. 


28.84 


Lime, - - - . 


. 19.92 




I« 


6S6 




Magnesia, 


. 2.69 




14 


1.07 




Alumina, 


• 16.64 




[« 


T.73 




Protoxide of iron, - 


. 2.10 




[« 


.46 




Protoxide of manganese, • 


. .69 




l« 


.16 




Potash, - . - . 


- 2.30 




It 


.39 




Soda, - - - . 


. .14 




>l 


.092 




Traces of phosphoric acid an 


diosfl, .08 










100 62 


I6.ia : 


?8.84 


Oxygen nearly as • 


^ - 


% « 


y 


I. ; 


1.86 



Na 79 — ^PiQ-moN. Labeled ^'Bi^nm produced at Greenup Furnace^ 

Greenup camitf, -S^.'* 

A dark grey iron of medium coarse texture; flattens a little, ond^ 
the hammer^ but soon breaks to pieoes; yieldseasily to the fila 



39 



r^ 



CHEHICU. BBPOKT OF QBOLOOICAL BtTBTBT. 



Specific gravity, 
CompoBitioo — 

Iron, - - . 


- 91.29 


Graphite, 

Silinon, - - . 


- 3.13 ■= ToUl carbon 

- 3.67 


Slag. 
Manganese, 

Ahiminium, 


- .tt 

- .48 

- .30 


Mngimsinm, 
Fotassiuoi, 


- .18 

- .06 


Pliosphorua, - 

Sulphur, - - 
Loss, - - 


- - .67 

.06 

- .06 



No. 80 — LttiOMTE. Labeled ''Soft Limestone Ore over (he Ferniffivous 
Limes/one, jRaecoon ore hank, Greetivp county, Ay., {middle, bed of 
ore two-thirds of wai/ up the hili") 

A iriable, porous ore; adhering to tie tongue; color from deep red- 
dish-brown, to reddish -grey and ligbt-grey; some portions yellowish. 
Powder dirty red-bvown color. 

Specific graTity, -.---- 3.019 

CompositioD, dried at 212° F. — 

Oxide of iron, - - • 65.3ii =- 47.82 per cent of Iron. 



Carbonate of lime, • 

Uagnesia, 

Oxide of manganese. 



Combined water, 

Bilica and insoluble silicates, 

Lo»», . - . . 



6fi.3U . 

2.65 



4.93 
23.67 



The air-dried ore lost 2.8 per cent of moisture, when dried at 
212° P. 



No. 81 — LiMONiTE. Leaded "Block Ore, Raccoon Ore Banks, Green- 
up county, Ky." 
A dull looking limonite; dark brownish-red, with shades of lighter; 
porous ; adhering to the tongue. Powder good ^anish brown color. 
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Specific gravity, 2.766 

Composition, dried at 212° F. — 

Oxide of iron, - - . - 76.20 — ■ 63.36 per cent of Iron, 
Alamina, .... 2.24 

Magnesia, - - - - 1.86 
Oxide of manganese, • - 1.00 

Potash, .33 

Soda, .10 

Combined water, ... 7.60 
Silica and insoluble silicates, - 1 1.27 

100.60 

The air-dried ore lost 3.4 per cent, of moiaturey when dried at 
212° F. Besides its use as a very good iron ore, this mineral, ground 
to fine powder, could be employed for painting, as Spanish brown or 
Venetian red, according to its shade of color. These common iron pig- 
ments, not very pleasant in color, it is true, are known by experience 
to be amongst the best preservatives amongst the painty for exposed 
wood-work. Several of the ores examined could be employed as pig- 
ments. 

No. 82 — LiMONiTE. Labded ^^Block Orcy attached to the ferruginous 
limestone^ under the one foot of sandstone^ Raccoon Ore BankB, Green- 
up county^ Ky^'* 

A dull looking dark reddish-brown ore, with some small interspers- 
ed portions of ochreous yellow; porous; adhering to the tongue, but 
pretty dense; contains minute spangles of mica. Powder, dull Vene- 
tian red color. 

Specific grarity, 3.261 

Composition, dried at 212"* F. — 

Oxide of iron, - - 71.90 »■ 60.35 per cent of Iron. 

Alumina, .... ].67 

Magnesia, - - - - 1.13 

Oxide of manganese, - - 1.36 

Carbonate of lime, - - - .27 

Potash, - - - - - .24 

Soda, .06 

Phosphoric acid, ... .25 

Combined water, ... 9.22 

Silica and insoluble silicates, - 14.17 

100.26 



i 
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The air-dried ore lost 2.4 per cent, of mbisltire, tvlieo dri^d at 
212° F. 

No. 83 — LcnoNJTE. Lahfhd "Main Upper Kidney Ore, in the yellow 
shtdes, over ihe Mack shales, Raacoon Ore Banks, Idgh up in -Uie /ullsy 
Greenup cmniy, Ky." 

Id curved layers, sometimes around a nucleus; color from dark red- 
dish-brown to reddish-ochreous-yellow ; pretty dense, yet adheres dight- 
ly to the tongue. Powder of a dark reddish-brown color. 

Specific gravity, 
Oomposition, dried at SIS' 
Oxide of iron, 
Alumiaa, 

Oxide of manganese, 
Magnebia, 
Potash, - 



Soda. 

Combined water. 

Silica and insoluble eilioates. 



) ^ £6.44 per cent, of Iron. 



9.51 
6.97 



lOO.uO 

The air-dried ore lost 1.1 per cent, of moisture, when dried at 
212* F. 

No. Si — ^LiMiBToNB. -Lahded "Limestone from Old Tovm creek, used 
na a ^uz, Raccoon Fumaee, Greemfp county, Ky." 
A dull yellowisb^eenish, granular luneetone; adhering slightly to 

the tongue. Powder of a light buff color. 

Specific gravity, 8.687 

Composition, dried at 2I2°"F. — 

Carbonate of lime, '61.95 

Carbonate of magnesia, - 8.35 

Alumina, oxide of iron, &a., 4.96 

Potash, .86 

Soda, .24 

Silica and insoluble silicates, 30.17 

Loss, .09 

lOO.OO 

The ur-dried rock loat 1. percent, of moitture, when dried at 212°. 
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No. 85— Ieon FuBNAcas Slag. Leveled ^^Dark Purple Sloff, made dt 
Hoffcoon Furnace^ when producing soft grey iron, Greenup co., -fiy.*' 

Perfectly vitrified; color, smoky purple, seen through thin fiag- 
BieBts; tree firom bubbles; before Uiow-))ipe fuses pretty easily into a 
irhite blebby globule. 

Specific gravity, --.-,. 8,722 

Composition, diied at SIS'" F.— 



Silica, - - - - 

Lime, - - - - 

Magnesia, . . . 

Alumina, . . . 
Protoxide of iron, 

Protoxide of manganese, - 

Potash, - - - - 

Soda, . - - - 

Loss, . . . - 



. 66.70 

. :24.24 

- 4.41 

• 11.48 

. 1.02 

.63 

1.37 

.13 

.12 

100.00 



Containing 


oxygen. 


MM 




6.89 






1.76 






•6«a6 






.22 






.12 






.23 






.08 






14.63 


: St9A4 


m * 


1. 


: :2.01 



Oxygen nearly as - - - - 

A very good slag. 

No. 86 — ^Iron Furnace Slag. Labeled ^^ Green and Purple Porous 
Light Cinder, produced at Raccoon Furnace when working beet, Green- 
up county, Ky^ 

Opaque, and spongy from the presence of myriads of minute air bub- 
bles; general color greenish-grey, some portions purplish; containing 
some small particles of reduced iron ; in some spots it is brownish, from 
lihe presence of peroxide of iron ; before the blow-pipe it appears 'not 
quite as fusible as the preceding, melting into a clear glass. 

Composition — 

Silica, 61.84 Containinfir oxysren. '32.11 

Lime, 18.34 



Magnesia, . . . 
Alumina, . . . 

Protoxide of iron, - 
Protoxide of manganese, - 
-Potash, - - - - 
Soda, - - - - 
Trace of phosphoric acid. 



2.40 

13.00 

2.97 

.31 
1.08 

.16 



Containing oxygen, 

6.21 
0.96 
6.07 
.66 
.07 
.18 
.04 



«< 



<< 



<« 



«« 



<< 



<4 



(C 



100.09 



13.19 : 32.11 
Oxygen in the proportion of 1. : -2.43 

A slag of more difficult fiisioa than any of the preceding. 
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No. 87 — PiQ-iRON. Labeled "Soft Grey Iron, produced at Raeroon 

Furnace, wheii making dark purple cinder, Greenup county, Ey" 

A brilliant specimen; of medium fine texture; of a grey color; 

yields easily to the file, but scarcely flattens under tlie hammer before 

it breaks to pieces; more easily powdered than any of the precediag 

Bpecimens; dissolves sluggishly in diluted hydrochloric acid. 

Specific gravity, 
ComposiiioQ — 

Iron. 

Grapbite, 

Combiaed carbon, - 

SilicoD, - 



Manganese, 



MAgnesiam, 
Phosphorus, 
Sulphur, 



.08 
•OS 
.07 



Contains quite a large proportion of silicon and slag. 

No. 88 — PiG-iBON. Labeled "Pig-iron of medium texture, produced 

when pra-grecn cinder is formed, KaerMon Furiiace, Greenup co., Ey." 

Rather coarser grained, and darker colored, and less brilliant than 

the preceding; yields easily to the file; flattens a little more under the 

hammer than 86 ; is somewhat tougher, yet easily hammered to powder. 

Specific gravity, 6.798 

CkHupositJon — 

Iron, 

Graphite, 

Combined CArbon, 

Silicon, - 



Manganeae, 
Aluminium, 
Potassium, 
Magneuum, 
Phosphorus, 
Sulphur, 
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No. 89 — ^PiG-moN. Labeled ^^High IroUy produced when furnace is 
working stiff , especially with grey Hock orcy Raccoon Furnace, Green- 
up county, Ky.^^ 

Lighter colored, finer grained, and more compact than the two pre- 
ceding specimens; yields with difficulty to the file; not sensibly flatten- 
ed under the hammer, but very easily crushed to powder. 

Specific gravity, - 6.867 

Composition — 

Iron, 88.67 

Graphite, .... 2.26) ^^^ ^^^^^ ^ ^ ^ ^^ 

Combined carbon, . - - 2.00) 

Silicon, 6.88 

Slag, .47 

Manganese, .... .63 

Aluminium, - - - - .16 

Potassium, .... .03 

Magnesium, - - - - .16 

Phosphorus, ... - ,44 
Sulphur, (not estimated.) 

101.67 

Contains an unusually large proportion of silicon. Is probably pro- 
duced when the cinder has not the right composition to give it a pro- 
per degree of fusibility, and when the furnace has been urged to its 
greatest heat. 

No- 90 — Coal. Labeled ^'Thirty-Inch Coal, three hundred feet above 
Raccoon creek, one mile northreast of Raccoon Furnace, Greenup 
county, Ky. 

A slaty coal; rather tough; of a dull black appearance, except on 
the cross fiacture of the thin layers ; these are coated with [fibrous 
coal, which shows vegetable impressions, and is infiltrated with pyrites. 
Heated over the spirit-lamp it decrepitated strongly; swelled up some- 
what, but not sufficient to show that it is a coking coaL It is a splint 
coal. . 

Specific gravity, 1.320 

Composition, dried at the ordinary temperature — 

^TT' V Vv, * «" " i-^l Total volatile matte™. - 41.20 
Volatile combustible matters, - 37.30) 

Carbon in the coke, - - - 60.20) Moderately dense coke. . 68.80 
Ashes, (purplish-grey,) - - 8.603 

100.00 100.00 




812 



CoBpaMdoi). dried at 212' — 
Vglatik combostiblo matters. 



t Of mauoBCiMU soanr. 



Carbon in the coke. 



38.814 
6««37 

8,349 



lOU.OUO 
The per cuntagu of suiphur wa* fouud to be 1 .445. Thd ashiiS coiK 
tained ecarxli/ a tr ce of sulphate of lime. 

No. fli — CuAL. Ltibd'd '•Uiidi-r part of eighf la ten-'nii^i coid in tkt 
bed of Rir.-Mon cretk, Ikree knudred and tli.rtif fesl wukr iita.'n or$ 
bank of Racx/on furna:c, Greenup count a, A^-" 
A dull looking coal of a slaty structure ; fibrous coal with vegetable 
impre^ioHs on the layers; cross fracture deep black color, and moder- 
ata pitch-like lustre; no appearaoce of pyrit^^s or other impurities; out- 
side part with an earthy or ocbreous incrustation. Over the ^iritr 
lamp, decrepitattsd slightly; swelled up somewhat, but did not sotten 
much nor agglutinate. A splint coal. 

Specific grnvily, ....-- 1.393 

Oompositiun, diied &l ihe ordiLary temperature — 

Mobture, .... 5.20; 

Volatile combustible matters, - SOSUl 

Carbon in the cole, - - - 65. 3U] 

Ashea, (neatly while.) - - 9.2ul 



Total volatile matters. 
Carbonaceous residue, 



1 
I 



ioo.oa 



Gnnpocition, dried at 212° — 
Volatile combustible matters. 
Carbon in tbe fixed residne, 
Asbea, . . - - 



31.962 
66.333 
9.70S 



IOO.0OQ 

tha preportioB of tuipkui^ ia ooly 0.4^. The ashes eonttuaed 
merely a trace of sulphate of lime. Thia ia quite a dry splint coal, 
which scarcely swells or agglutinates when exposed to heat; hence it 
would answer for tbe smelting of iron without previous coking. With 
such a coal as this, and the hot blast, the cheaper kinds of iron for 
common puipoBes, such as railcood iron^Q^A bi6 most flfOWW.yr*^**y 
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No. 92-*-5andstone. Labeled '^ Sandstone under Main Coalj at Rao- 
coon Furnace^ used for hearth stones^ Greenup county ^ Ky.^^ 

A fine grained friable sandstone of a light buff color ; composed of 
rounded grains of sand, with a few minute scales of mica; a little oxide 

of iron, and little or no cementing material. 

Specific gravity, 2.161 

Composition, dried at 212^ F. — 

Sand, 97.80 

Alumina, oxide of iron, <feo., .53 

Carbonate of lime, *-. ,07 

Carbonate of magnesia* - ^ . . . . . .25 

Potash, a trace. 

Moisture and loss, 1.55 



100.00 

As it is nearly pure silex, it is well adapted to withstand a high tem- 
perature without melting. Pure silex can be fused only by such a very 
high temperature as is produced by the oxy-hydrogen blow-pipe. The 
mixture with it of lime, magnesia, potash, oxide of iron, alumina and 
other bases, as is well known, causes it to melt at a much lower tem- 
perature to produce glass, enamel, slag, &c. 

Na 93— LmoNiTE. Labeled ^^ Yellow Kidney Ore, Anianda Furnace^ 

above the Main Coal, Greenup county, Ky.'*'^ 

A pretty dense, dull looking ore; adheres somewhat to the tongue; 
color from dark reddibh-brown to dirty ochre, in concentric Veins, arid 
stripes like the colors in some kinds of jasper. Powder of a dark buff, 
or dark, dirty, salmoii cdof. 

Specific gravity, - 3.011 

Composition, dried at 212^ F.— * 

Oxide of iron, ... 56.50 ■» Sd.56 pn eelik of Ir^i 

7.27 

2.95 

1.00 

2.30 

.26 

.11 

11.34 



Carbonate of lime, - 
Alumina, 

Oxide of manganese. 
Magnesia, 

Potash, . - - 
Soda, 

Combined water. 
Silica and insoluble silicates, and 
trace of phosphoric acid, • 18.27 



100;00 
40 
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The aii^ried ore lost 1.3 percent of moisture, when dried at 212*. 

Jflo, 94 — LiMONiTE. Labeled '^Jied and Blue ■mized Blork Ore, Aman- 
da Furnace, Greenup county, fi^-" 
A dark, reddish-brown, limonite; dull; porous; adhering to the 
tongue; some portions almost black, others lighter colored ; contwns a 
few specks of calcareous spar, and minute scales of mica. Powder, 
Bpanish-brown color. 

Specific gravity, ■ - 2.835 

OompositioD, dried at 218° F. — 

Oxide of iron, - - - 62.90 — 44.04 per cent, of Iron. 

Alumina. .... ».I5 

Carbonate of lime, - - - .£7 
Magnesia, - - - - .S8 

Potash, .32 

Soda, - 0* 

Sulphur, 

Uangaoese, a trace. 
Phosphor 



cftcid, a trace. 
Combined water, 
Silica and inaoluble silicat 



8.41 
24.97 



lOl.lS 
The air-dried ore lost 2,6 per cent of moisture, when dried at 212* 



F. 



No. 95 — LiMOHTTE. Zaheled "Honey-comh Ore, over the limestone, vriih 
limestone ore, Amanda Furnace, Greenup county, Ky." 
Irregular in form, containiog cavities; interior, pretty hard, of a dark 
rust-brown color ; exterior, ochreous. Powder, brownish-buflf color. 

Specific gravity, 2.914 

Composition, dried at 212° F. — 

Oiide of iron, - - ■ - 81.87 — 57.33 per cent, of /««. 

Phosphate of alumina. 

Phosphoric acid. 

Oxide of maneanese, 

Mngneda, 

Potash, . - - 

Soda, 

Cgmbined water, - - - 12.39 

Silica and insoluble ailioates. - S.67 
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The aii^dried ore lost 1.6 per cent of tnaisturey when dried at 212^ F. 

No. 96 — Ldionite. Labeled ''Best Limestone Ore^ below Main Coaly 

Amanda Furnace^ Greenup counif/f KyP 

A dull looking ore, of a dark reddish-brown color; exterior layers, 
dull ochreous; structure irregularly laminated; the lens shows minute 
dark granules, imbedded in a lighter colored substance, and some in- 
filtiBtions of spar. Powder, rich brownish-yellow ochre color. 

Specific gravity, ------- 3.072 

Composition, dried at 212^ F. — 
Oxide of iron, - - - 
Carbonate of lime, - 
Magnesia, . . - 
Alumina, - . . 

Oxide of manganese. 
Potash, . - - - 
Soda, - . - . 
Combined water. 
Silica and insoluble silicates. 



57.10 -• 40.03 per cent, of Iron. 
9.35 
1.49 
1.65 

.37 

.08 

.09 

9.80 

20.07 



100.00 



The air-dried ore lost 1. per cent of moisture, when dried at 
212° P. 

No. 97 — Carbonaib op Iron. Labeled ''Blue Block Ore, mth black 
shale immediately under it; impracticable by itself; lowest bed worked 
at Amanda Furnace, Greenup county, KyP 

A dull looking ore, of a dark greenish-grey color mixed with red- 
dish; surfaces of fissures reddish where it has been exposed to the air; 
adhering to the tongue. Powder, greyish-buff color. 

Specific gravity, ...... 3.391 

Composition, dried at 212^ — 

^M!!- 41.26 per cent of hnm. 
4.52) '^ 



Carbonate of iron. 

Oxide of iron, 

* Alumina and pbosphoric add. 

Carbonate of lime, - 

Carbonate of magnesia, - 

Carbonate of manganese, 

Potash, - - - - 

Soda, - . - 

Silica and insoluble silici^beSt 

•Rxuphorio add (XM pier coni. 



.42 

.97 

3.08 

1.23 

.24 

.18 

9.64 

100.00 



t 
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Tbe air-dried ore lost 7 pcv cent of mohture, when dricfl ftt 
212° F. "Impracticable by iteelf," probably because it is a Cirboiiate, 
which would readily melt on the sudden application of a great heatj 
and, particularly, because it contains but a small proportion of the ma- 
terials for the formatiou of cinder. 

No- 98 — Ibon FoBNiCE Sno. Labeled "Pea-ffrem Cinder, ueuallff 
produced tvhea workivg the blue limealone ore and block ore, ai AomO' 
da Furnace, Greaiup county, Ki}." 
Color, rather olive-green than pea-green; well vitrified, but nearly 

ofaque, from the presence in it of minute air bubbles; translucent on 

the edges; before the blow-pipe, quite fusible, melting into a blebby 

globule. 

Coini>osilion, dried al 212° F. — 



Lime, 

Mrt^'ncsia, 

AliirairiA, 



50 04 
S3 7T 

3 19 
15 AO 

2iil 



Cod tai Ding oxygrn. 



Protoxide of iron, 

Proioxide of mHDgancae, • • 1.58 

Poirtsli, - . ' • • . 2f4 

Sodft. 77 

fl^ospborio acid, t^prace.. 



t t7 
7.24 



26 45 
1.67 



iilicA, is inther larger' than is ab- 



lou.oo. 
Oxygen nearly as - i. .. - 

The proportion of lime, &g., to tbe 
Eolutely necessary to its proper fusibility; but this excess favors, to. 
some extent, the separation of phosphorus and sulphur from the iron-p-*. 
injurious ingredients, which cause tbe form ition of whiie iron ; the for- 
mer, phosphorus, in too large proportion, makes it brittle in tte cold 
or "coW jAflr^" 4a(} th^ letter n^akes it ^kot short"' 

No. 99 — Pio-Tron. Labeled "P!g-iron produced from the red and blue 
block ore, lowest bed, Amtmdjk^Pttniace, GremMp '^l^ll/> ^n" 
A silver-white iron, very fine-grained, and oompaot; broken under 
the hammer and reduced to powder with the greatest difficulty; so 
very hard as to indent the iflcea , (^ hammgy, flM^^WKJU, liesi^tio&t^ 
file like tbe haideat steel , 
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Specific gravity, 
Composiiioa — 
Iron, 

Combined carbon, 
Silicon, - 
Slag, 

Aluminium, a trace. 
Manganese, 
Potassium, 
Magnesium, 
Phosphorus, 
Sulphur, 



7.433 



94.89 

3.00 

1.55 

.11 

.ei 

.05 
.09 
.79 
.20 

100.89 



(No graphite.) 



This is decidedly the hardest white iron of all the specimens exam- 
ined. We attribute its high white condition partly to the phosphorus 
and sulphur which it contains — more especially to the sulphur — which 
by favoring the actual combination of the carbon with the iron — ^instead 
of its separation, as graphite, in the act of cooling, which character- 
izes soft grey iron — gives it the properties of hardened steel. Its con- 
3idemble proportion of mang.inese also aids in producing this condition, 
of things. 

The only method for diminishing these injurious ingredients, and 
producing a grey soft iron, is to increase the proportion of limestone 
used as a flux, to the greatest extent compatible with the proper fu&i-» 
hility of the cinder. 

With good management in the furnace it is probable that a metal 
might be obtained from these ores which would be admimbly adapted 
to the formation of steel, provided a too great proportion of phospho- 
rud.does not remain to injure the tenacity of the iron. 

Na 100 — Carbonate op Iron. Labeled *^Shot Iron Ore^ below Main 

coal^ Adilandy Greenup county^ -fi^.'* 

A friable mass, composed of dark brown granules about the size of 
black mustard seed, united by a soft whitct cement Powder^,light 
yellowish-grey color. 
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Composition, dried at 212° F.— 

Carbonule of iron. - ■ - 60.36) __ g^ ^g j^^^ ^f ;^^ 

Oiide of iroQ. - - - a.33i 

Alumina, - - - - 2 6fi 

Carbonate of lime, - - - 3.3fi 

Carbonate of magnesia, - - 3.68 

Carbonate of maogaDese, ■ 1.43 

Potash, - - - . - .49 

Soda, - - - - - .06 

Bilica and insoluble silicates, - 24.67 

Water and loss, - - - 1.09 

Phosphoric acid, a trace. 

100.00 
The air-dried ore lost 0.7 per c«nt. of moisfure, when dried at 
212° F. A very good iroB ore- 
No. 101 — Co.KL. Labeled ''Main Ashland Coal, above day parUng, best 
for coking! ? Greenup county, Ky." 
A veiy pure looking soft bituminous coal, of a deep pitch-black 
color, and strong lustre; easily broken. Heated over the spirit-lamp 
it softened and swelled a great deal, and left a bulky wke. It seems 
to be a "fat" bituminous coal, well adapted to coking. 

^wcific grarity, 1.28B 

Composi^on, dried at the ordinary temperahire — 

i^okme, - - - - 3.40) j^^^j ^^j^^.,^ ^^^j^^_ . 33 3Q 

Volatile combustible mallera, - 34.90) 

Carbon in the coke. ■ - - 67.90) aponityooke, - - - 61.70 
Aahefl, (purplish -grey.) ■ - 3.801 

100.00 100X0 

CMnpoBiLion, dried at 212° F. — 

Tolaljle combusdble matters, - . ■ - 36.13 

OarboD in the coke, 69.94 

Ashes, 3.93 

100.00 
The per centage of ttdphur is, ... 0.734 

The ashes contain 0.093 per cent of sulphate of Jime. 

This is not pule so soft and hiiuminous as the best Pittsburg coal, 
but it is sufficiently so, doubtless, to answer all the purposes of the black- 
smi^jfa and the founder. It is also well Buit«d to productioD of gaa, of 
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which it will probably yield a laiger proportion than the Pittsburg or 
Toughioghany coal. 

It is to be remarked, however, that the relative proportion of the vola- 
tile matters of a coal will not give correct indications of the quantity 
of good illuminating gas which it will yield; for the reason that this 
volatile matter may consist of larger or smaller proportions of sulphur, ni- 
trogen, and oxygen, as well as of carburets of hydrogen of various 
composition. Ultimate chemical analyses of the coals, (i. e. ascertain- 
ing the true proportions of their elementary constituents, the carbon, 
hydrogen, oxygen, nitrogen, sulphur, and earthy matter,) would give 
correct data in this relation. 

The soft, light, bituminous coals are preferred by the manufacturers 
of coal gas, in this' country, to the hard and dense splint and cannel 
coals, which really contain a laiger proportion of volatile matters, not 
only because the residuary coke has a greater commercial value, but 
because the relative amount of good gas obtained is greater, in propor- 
tion to the cost of production. The true explanation of which &ct is, 
that the dry coals, so called, the splint and cannel coals, contain usual- 
ly a much larger proportion of oxygen than the soft, fat, bituminous, 
and coking coals. This oxygen combines with some of the hydrogen 
and carbon of the coal during its destructive distillation, in the manu- 
facture of gas, to produce vapor of water and carbonic oxide gas, and 
thus diminishes the value of the product. 

During the burning of these varieties of coal, a marked difference 
in phenomena results fi-om the relative difference in the proportion of 
the oxygen which enters into their composition. 

The fat, bituminous coal, which contains but little oxygen, softens 
much, and bums with a very smoky fl ime — ^giving off much soot or 
unbumed carbon — ^like the pure hydrocarbons, oil of turpentine, miner- 
al naphtha, &c., or the bituminous substances, petroleum, asphaltum, &c.; 
while the dry coals, called splint, cherry, and cannel coals, do not soften 
much, or at all, bum with a clearer flame, and deposit relatively little 
soot; burning somewhat in the manner of alcohol, ether, and the other 
combustibles which contain a considerable proportion of oxygen in their 
elementary composition. 

It is obvious, from these facts, that it would have greatly facilitated 
the knowledge of the relative value of our Kentucky coals, could they 
have been submitted to elementary analyses; but the limited time allot- 
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te<3 the chemical investigation, during the past seasons, absolutely pre- 
cluded attention to this important examination. Should tho survey be 
continued, it is hoped that this field may be fully explored. 

No. 102 — CoAi, Labeled "Coai with slate roof, first hid ahove Ask- 
land Main Coal, Gremup covnii/, JO/." 
A pure looking, intensely black coal, with a high lustre, scarcely 
soiling the fingers; coated on tho outside with ochreous oxide of iron; 
some fibrous coal between the layers; showing vegetable impressions, 
and somewh it infiltrated with pyrites; heated over the spirit-iamp, it 
sweUed op and soltened considerably; probably a coking coal, but not 
quite 80 good for this purpose as the preceding. 



Composition, dried tt( tbe ordionry 


tempernture— 




Moisture. - - 
Volalilu combustible matters, 


■ *'-'"[ Total TOJaiile matters. 


- 40.70 


Carbon in the coke, - 
Ashes, (lilac colored,) 


■ ^IIH Moder&teW dense cok«, 

- e.3ul 


• S9.30 




lUO.OO 


100.00 


Composition, dried nl 212° F. — 

Volatile combustible roHlters. 


37.579 




Cartion in the coke, - 
Ashes, - - ■ - 


63 685 
- - - - 8.738 "' ~ " 



J 



100.000 
The per cent, of f u^/Aur is, - - - - 1.813 

The ashes contained about 0.09 per cent, of sulphate of lime. A 
very good bituminous coal, not quite as pure as the preceding, No. 100. 
(See Nob. 123 and 124 for other Ashland specimens.) 

No. 103 — LiMONiTE. Labehd^Block Ore, principaUi/ used attke Nm 
Hampshire Furnace, Greenup county, Ky." 
A dull looking limonite, in irregular masses, partly in curved layers; 
color from dull reddish-brown to dull ochreous; adhering slightly to 
the tongue; containing minute scales of mica. Powder of browoish- 
yeilow ochre color. 
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Specific gravity, 8.111 

Cknnposition, dried at 2 If ® F. — 

Oxide of iron, - - - 67.90 -• 40.63 per cent, of Iron. 

Alumina, - . . . 2,77 

Magnesia, - - - - .72 

Oxide of manganese, - - .26 

Potash, .32 

Soda, ,10 

Combined water, . - . 10.03 

Silica and insoluble silicates, - 27.67 
Phosphoric acid, a trace. 

Loss, StA 



100.00 

The air-dried ore lost 1.3 per cent of moisture, when dried at 
212° F. 

No. 104 — ^LiMONTTE. Labeled ^^ Variety of Block Ore, New Hamjh 

shire Furnace, Greenup county, Ky^ 

Resembles the last, bat is not in layers; adheres more to the tongue; 
is more porous, appears rather more granular under the lens, and 
shows more glimmering specks of mica. Powder, dirty-yellow ochre 
color. 

Specific gravity, 2.708 

Ck>mposition, dried at 212^ F. — 

Oxide of iron, - - - - 13.26 — 9.27 percent, of Iron. 

Alumina, - - - - 4.95 

Carbonate of lime, - - - 1 .67 

Phosphate of lime, - - - .90 «- Containing 0.5 of phos. acid. 

Magnesia, - - - * .61 

Combined water, ... 4.37 

Silica and insoluble silicates, - 74.36 



100.11 

This can hardly be called an iron ore; and its considerable propor- 
tion of phosphate of lime makes it less valuable for the purpose of 
fluxing. 

No. 105 — ^LiMONiTE. Labeled ^^Eidney Ore, used occasionally at Neto 

Hampshire Furnace, Greenup county, KyP 

In thin curved layers, the exterior of which is brownish-yellow 

ochreous; interior, dark reddish-brown. Powder, between umber and 

yellow ochre color. 
' 41 
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Composiljon, dried at S12° F. — 
Oiide of iron, 
Alumina, 
Magnesia, 

Oxide of mangaoese. 
Potash, 
Soda, - 
Combined water, 
Slica and insoluble Bilicales, 



6S.70 -= 39.70 per cent, of Iroit. 
3.76 



. ia.04 
- 86.97 



The air-dried ore lost 2. per cent, of moisture, whcu dried at 
212° F. 

No. lOG — IitMoNiTE. Labehd "Dark Red Limeiione Ore, Nete Hamp- 
shire Furnace, Greenup county, Ky." 
A very dark, reddish-brown, almost black ore, mottle with dark red; 
dull; porous; adhering slightly to the toDgue; some miuute infiltia^ 
tJons of white spar. Powdor, dark reddish-brown color. 

Specific gravity. S.363 

ComposidoQ dried at 212" — 

64.70 -= 46.31 per cent of Iron. 



Oxide of 

Carbonate of lime. 

Oxide of maoganeBe, 

Magnesia, 

Alumina, 

Potash, 



Combined water. 

Silica and insoluble silicates. 



2.15 
1.84 



^ 



7.12 
6.47 
.67 



100.00 

The Mr-dried ore lost 1.7 per cent of moiature, when dried at 
212° F. 

No. 107 — LiMomTE. Labded ^^Poor Sandy Ore, not much used, at 
New Hampshire Furnace, Greenup covn^, Ey." 
A dull looking, granular ore, contmoing a coneidenible proportion 
of clear, rounded grains of sand, oemented and mixed with brown oxide 
of iron, in some places with a pink and ydlowish-white cementing ma- 
terial. Powder, briok-red color. 
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Specific grayity, ? 

Ck>mposition, dried at 212^ — 

Oxide of iron, - - - - 32.10 ^ 22.48 percent, of irofi. 
Alumina, ... - 1.47 

Magnesia, .... .33 

Potash, .12 

Combined water, - - - 4.61 
Silica and insoluble silicates, - 61.37 

100.00 

This might be advantageously used at the New Hampshire Furnace 
to mix, in proper proportion, with the next preceding ore, No. 105, 
which is deficient in silicious ingredients. The block ore, principally 
used there, needs no other addition than limestone. 

No. 108 — ^Ferruginous Limestone. Labeled ^^Ferruginous Limestone^ 
passing into Umestone ore^ New HampsUH Fumacey Greenup country 
Kyr 
Color, passing firom &wn color to dirty ochreous; mth some mot- 

tlings; dull; scarcely adhering to the tongue. Powder, dirty buff 

color. 

Specific grayitj, 2.680 

Composition, dried at 212"" F.— 

Carbonate of lime, 53.85 

Carbonate of magnesia, 22.10 

Carbonate of iron, 7.41 

Oxide of iron, 4.41 

Carbonate of manganese, .86 

Alomina, .37 

Potasb, .21 

Soda, .19 

Pbospboric acid, a trace. 

Silica and insoluble silicates, 7.97 

Water and loss, 2.63 

100.00 

The air-dried limestone lost 0.6 per cent of moisture^ when dried at 
212^ F. 

No. 109 — ^LiMBSTONE. Labeled ^^ Limestone used as a fiuXy from (he 
Brushey fork of Tygerfs creeky under the Umestone ore, New Hamp- 
shire Fumacey Greenup county y Ky.'*^ 
A light drab-grey, compact limestone; sparkling with very small 

portions of imbedded calcareous spar. 
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Specific grftvity, £.708 

Compofiition, dried at 212°F. — 

Carbonate of lime, 97.86 

Uagnesia, 1-30 

Alamiua, oxide of iron, 4c„ .66 

Potash, " 16 

Soda, .60 

Siiioious residue, 1-27 

101.62 
A pretty pure limestone. Dried at 212°, the Mr-dried limestone 
lost 0.3 per cent, of moisture. 

No. 110 — Iron Fdrnace Slag. Labeled'^ Dark Purple Glassy Cin- 
der, produced u-hen mahng soft grey iron, New Hampshire Furnace, 
Greenup county, Ey" ^ 

Perfectly vitrified; of a more smoky tinge than any of tLe preced- 
ing, with a slight tint of purple or violet; rather clearer, in thin pieces, 
than those previously examined; rather difficult of fusion; melting, 
before the blow-pipe, into a white blebby globule. 

Specific gravity, 2.719 

Composition, dried at 213" F. — 

Silica, 56.28 

Lime, 19.70 

Uagneeia, - '6.13 

Alumina, .... 13.90 

Protoxide of iron, • • • 1.66 

Protoxide of maDgaoese, • - 1.02 

Potash, 1.26 



Containing oxygen, 
6.57 
2.46 
6.49 



Loss, 



29.22 
1.91 



Oxygen nearly as, I 

No. Ill — Ieok Fuenace Slag. Labeled, "W/aie Heavy CSader, pro- 
duced at New Hampshire Furnace, Greenup county, Ky" 
A compact, greyish-white stag, of considerable den^ty; neariy 
opaque, looking like some kinds of bomstone; containing a few small 
ajr bubbles, and some small pieces of reduced iron; before the blow- 
pipe it phoBphoresced somewhat like lime or magnet; proved quite 
fusible; int«rmesced greatly, and settled down into a white blebby 
globule. 
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Specific gravity, 2.787 

Composition, dried at 212^ — 

Silica, - - - - - 56.34 Containing oxygen, 29.26 



Lime, 19.56 

Magnesia, .... 6.59 

Alumina, .... 14.30 

Protoxide of iron, - - - 1.36 

Protoxide of manganese, - - .87 

Potash, 1.00 

Soda, .22 



5.57 
2.63 
6.68 
.30 
.20 
.17 
.06 



100 00 15.61 : 29.25 

Oxygen nearly as 1. : 1.87 

No. 112 — ^Iron Furnace Slag. Labeled ^^ Pea-green Cinder, produced 
when making a goad run^ bui iron somewhat close^ained. New Hamp- 
shire Furnace, Greenup county, Ky^ 

Composition, dried at 212^ — 

Silica, • . • . • 56.74 Containing oxygen, - 29.46 

lime, 16.66 " 4.74 

Magnesia, . - - - 5.20 '' 2.08 

Alumina, - - - - 15.10 " 7.06 

Protojdde of iron, - - - 2.17 " .48 

Protoxide of manganese, - - 2.92 " .65 

Potash, 1.66 " ,28 

Soda, .36 " .09 



100.81 15.38 : 29.46 



Oxygen nearly as, 1. : 1.91 

The first two slags, (110 and 111,) do not differ much in composi- 
tion — ^the former is probably formed when there is an accidental excess 
of carbonaceous matter present; the latter when the oxygen of the 
blast somewhat prevails. In this last, the smaller proportion of lime 
present throws some light on the simultaneous production of fine-grain- 
ed iron. The addition of more limestone would probably correct this. 

113 — ^PiG-iBON. Labeled ''Grey Pig^ron, New Hampshire Furnace, 

Greenup county, Ky.^^ 

A coarse grained, dark colored iron ; flattens somewhat under the 
hammer, but soon breaks to pieces, and easily pounds to powder; yields 
easily to the file. 
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Specific grayity. 
Iron, 



Si]icon, 1.83 



MaoganeHe, 

Aluminium, 

Potftasimn, 

Sodium, ■ 

PhoBpboma, 

Uagnefiium, 



No. 114 — ^PiQ-rsoN. Leaded "Cfo^e textured Pig-iron, Nm- Han^ 
shire Furnace, Greenup rourUi/, Ky^ 
A very fine grMned light-grey iron; flattens considerably under the 
hammer, but is readily pounded to powder; yields easily to the file; 
is a soft iroTi notwithstanding its light color. 



Specific gravity, 
Iron, 


- 93.19 


Graphite, 
KlicoD, ■ 


- 3.13 

- 1.28 


Slag, - 
UangsneM, 
Aluminiom, - - 


- .18 
.44 


Potassium, 


- .19 


Sodium, . 


- .09 


Phosphorus, 
Sulphur, a trace. 


- .06 

- 1.40 



These two spedmens of pig-iron are remarkable for their laige rela- 
tive proportion of phosphorus and of aluminium. The former most 
probably gives to them cold-short properties, as they are very easily 
pounded to powder on the anvil; the presence of the aluminium, with 
the absence of a notable quantity of sulphur, may be the cause why 
this iron, althou^ quite light colored, is yet soft; yi^ding easily to 
tbe file. 

According to the well known experiments of Faraday and Stodart 
in England, the celebmted India Steel — the Wootg — of which are Jah- 
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ricated the Damascus blades, owes its peculiar excellence to the presence 
of aluminium, which th^ found in it in proportions varying from 
1.3 to 0.024 per cent The usually correct Karsten is, however, dis- 
posed to doubt their conclusions in this respect, although they are 
corroborated by the experiments of Mushei It is probable, from the 
account which Karsten gives of his mode of investigation, (Band 1, 
section 484, of his Handbuch der EisenhuUmkunde,) that the alumi- 
nium which might have been present in the steel which he submitted 
to analyses escaped his observation. 

The recent interesting experiments of Deville and others, in France, 
in the production of aluminium in quantity, at a low price, prove that 
it can easily be alloyed with iron, as well as with many other metals. 
Its alloy with copper is light, hard and white. From its low specific 
gravity, only 2.56, it doubtless also reduces the relative weight 
of iron with which it is combined. Aluminium, the metallic basis of 
the earth of clay, (alumina,) has been recently introduced into the 
arts, in France, at a cost of about one-fifUi of that of silver. It is a 
light, malleable metal, nearly as white as silver, of great sonorousness, 
which may be heated and melted . without any loss by oxidation; it 
does not rust in the moist air. 

No. 115— Sandstone. Labeled ^^ Hearth Sandstone^ New Hampshire 

Furnace, Greenup county, JS!y." 
A yellowish-grey fine-grained finable sandstone, containing small 
scales of mica; the grains of sand are rounded, and are cemented by 
a small amount of ferruginous material; structure somewhat lamellar. 

Specific gravity, 2.468 

Composition, dried at SIS'' F.— 

Sand. 94.866 

Oxide of iron, alumina, Ac, 2.776 

Carbonate of lime, .197 

Carbonate of magnesia, .837 

Potash, .164 

Soda, .047 

Loss, 1.126 

100.000 

No. 116 — Sandstonr. Labeled ^Hearthstone after two months expo- 
sure in New Hampshire Furnace, Oreemip county, Ky^'^ 

Much harder, (less friable,) and more compact than the preceding ; 
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scarcely adhering to the tongue; color, bluish-grey with darker thin 

lines of stratificatioa ; no scales of mica visible- 
Specific gravity, 2.407 

Oompositiou, dried ftt SIS" F. — 

Sand, Ac, 98.836 

Oxide of iron, alumioa, 4c., ...--. .385 

Carbonate of lime, ..--..-- .066 

Uftgnesia, .249 

Potasb, .154 

Soda. .089 

Loss, .......... .SfiS 

100.000 
If these sandstones were of similar composition at first, the intense 
heat to which the last specimen was exposed, seems to have removed 
some of the substances with which the sand composing it was mixed. 
How this occurred is not easily explained, unless we suppose it took 
place by sublimation. 

No. 117 — LiMONTTE. Labeled "Mount Sitvc^e Main Ore, Greenup 
emmiy, Ky.^* 
A dark, reddish-brown limonite; pretty dense; irregularly cellular; 
powder, dark Spanish-brown color. 

Specific grarity, - 3.062 

ComposiUon, dried at 812° F. — 

Oxide of iroD, - - 86.16 ^ 69.63 percent, of Iron. 

Alumina, - . ■ - .84 

Oxide of manganese, - - .96 

Magnesia, - . - - .69 

Potash, .86 

Klica and insolable rilicates, - 4.67 

Combined water, ■ - - 7.30 

Loss, .34 

100.00 

The air-dried ore lost 1.4 per cent of moisture, when dried at 
212° F. 

No. 118 — Carbonate of Ieon. Labeled "Mount Savage Iron Ore, 
under Main Ashland Coal, Greenup county, Ky." 
A dark, umber-grey, fine granular mineral, having the appearance of 
s doll earthy variety of limestone. Specimen contains a coQoretioDsiy 
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cast^ as of a portion of a bmnching coral stem, which ia of a light l6a4 
color. Powder, light uinber color. 

Specific grayity, » 3.468 

Composition, dried at 212® F — 

Carbonate of iron, - - - 70. 



Oxide of iron, 
Carbonate of lime, - 
Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, - . . 

Potash, - . - - 
Soda, - - - . 
Silica and insoluble silicates. 
Loss, - - - - 



60) 
* >■ 37.63 per cent of Ir<m. 



6 

2.16 

4.91 

1.26 

1.66 

.26 

.09 

13.37 

.41 



100.00 

The air-dried ore lost 1.4 per cent of maisturey when dried at 
212^ F. 

Both of these are very good iron ores- The first, No. 117, may 
require the addition of some more silicious ore, or silicious material^ 
with the limestone, to flux it in the fumacot 

No. 119 — ^Lmontte. Labeled ^^ Limestone Ore^ top of MUj OKnton Fur- 

nacey Greenup countt/y Ky^^ 

A dull, reddish-brown, and yellowish-brown, pretty compact limo- 
nite; adheres firmly to the tongue. Powder, dirty yellowish-brown 
color. 

Specific gravity, 2.811 

Composition, dried at 212'' F.— 

Oxide of iron, - - - 39.90 -» 28.48 per cent of Iran. 

Alumina, ... - 3.37 

Carbonate of lime, - - - 20.87 

Magnesia, - - - - 2.86 

Oxide of manganese, - - 2.17 

Phosphoric acid, - - - .76 

Potash, .30 

Soda, .16 

Silica and insoluble silicates, - 20.97 

Combined water, - - - 8.66 



100.00 

The air-dried ore lost 1.8 per cent of moisturey when dried at 

212° F. 

42 
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No. 120 — ^Cabbonatb of Iron. Labeled "Limes/me Ore, two to three 
feet (hick, drifted afUr ni Ihe Clirdon Furnace, Grtenup county, E*f" 
A dark grey, granular ore; yellowish and reddish-ochreous on the 
exterior; under the lens presents a confused crystalline appearance- 
Powder of a dirty buff color. 

Specific gravity, . S.5S4 

Composition, dried at 212" F.— 

37.56 per cent, of Iron. 



CRrbouate of iron, - 


- 66.93 


Oxide of iron, 


- 8.63 


Carbonate of lime, - 


- 1.97 


Carbonate of mag^ieaa, ■ 


- 3.34 


Carbonate of manganese. 


• 6.03 


Alumina, 


- 2.27 






Soda. .... 


■ .18 


aiica and insoluble sillcateB, 


- 13.17 



No. 121 — Carbonate of Iron. Labeled "Bbie Ore, under (he coal; 
average one fool tldck; from East fork of Little Sandy river, near 
Lexington and Big Sandy Railroadf three, inilen from Clinton Fur- 
nace, Greenup comdy, Ky." 

Dark grey color, mottled ffith lighter and darker; fine graDolar; 
under the lens, dark semi-crystalline grains observed, in a light color- 
ed cement; adhering slightly to the tongue. Powder of a mouse-grey 
color. 

Specific gravity, 3.360 

Composition, dried at 212° F.— 
Carbonate of iron, 
Oxide of iron. 
Carbonate of lime, . 
Carbonate of magnesia, - 
Carbonate of manganese, 
Alumina, 

Potasb, . - - . 
Soda. .... 
Organic or bttuminona matter. 
Silica and insoluble silicates. 
Water and loss. 



42.681 
17.02) 



^32. 37 per cent, of Iron. 
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The air-dried ore lost 0.7 per cent, of moisture^ when dried at 
212^ F. 

From the considerable proportion of bituminous matter contained 
in this ore, it may be called a black band ore. It is the only ore of 
this variety which has been sent to this laboratory from Greenup 
county. 

No. 122 — ^Ferruginous Limestone. Labeled ^^ Green Carbonate of 

IroUy Clinton Furnace^ Greenup counltfj Ky.^^ 

Compact; fine granular; with sparkling crystalline grains; scarcely 
adhering to the tongue; interior, handsome bluish-green color; exte- 
rior, rich reddish-brown, mixed with some green particles. Powder of 
a dirty buflF color. 

Specific gravity, 2.934 

Gomposidon, (of average specimen,) dried at 212** F. — 

. 24.80) jgg gg ^^^ ^^ j^^^ 
' 17.42) ^ 



Oxide of iron. 


. 24.80 


Carbonate of iron, - 


- 17.42 


Carbonate of lime, - 


- 32.85 


Carbonate of magnesia, - 


- 6.36 


Carbonate of manganese, 


. 1.81 


Alumina, - . - 


- 2.79 


Phosphoric acid. 


- .60 


Potash, - - . - 


.11 


Soda, - - - . 


.17 


Silica and insoluble silicates, 


- 10.47 


Water and loss. 


- 2.62 



100.00 

The air-dried limestone lost 1. per cent of moisturey when dried at 
212°. 

No. 123 — Coal. Labeled '^Main Coaly tvith day partingj Giger^a Hilly 

Cailettsburg, Greenup couniyy Ky.^^ 

A very pure looking, bituminous coal, of a deep pitch-black color, 
and strong lustre ; a little py ritous matter observed on one of the sur- 
faces; heated over the spirit lamp, it softened and swelled up very 
much, and the fragments agglutinated into a light spongy coke ; seems 
to be a coking coal. 



«M 
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fi^woific graTity, l.SIS 

CompoailloD, dried at the ordiLarj temperature — 

Mohte. - - . - 4.«01 j„,,, ^^^,^1^ ^,^„^ . ^j„ 
Volatile combustible maLtera, - 35.80) 

Carbon in the coke, - - " 67.80) ^,^^^ _ _ _ .60 00 
Ashes, (yellowiBh-grey,) - - 2.€0j 

100.00 100.00 

Composition, dried at 212° — 

Volatile combustible mattera, . - - - 37.37 

Carbon in the coke, B0.33 

Aebea, 2.30 

100.00 
The per centage of sulphur \s .268. The asbes contained about 
0.09 per cent of sulphate of lime. This is evidently a very pure 
bituminous coal, contaiaiug but a small proportion of sulphur, and 
leaving lees than the general average amouDt of ashes. 

No. 124 — Fire-clay. Labeled "iVo. 1, Fire-clay, below Main Coat, 
Ashland, Greenup coitnty, Ky." 
A compact light-grey rock, with some discoloratioiiB of" ochreous^ 
and brown in the crevices and bear the surface, from infiltration of 
oxide of iron; as Lard as calcareous tpar; not plastic with water until 
it bas been ground to powder; presenting numerous minute epberical 
cavities, as though it had bee& fall of ur-^bbleB; sdiheriDg to the 

tongue- 
Composition, dried at 212° — 

Silica, 66.74 

Alumina, with (race of oxide of iron, S6.10 

Lime, .72 

Magnesia, .73 

PotSBli, ,66 

Soda, .14 

Water and loss, 6.01 

100.00 

No. 125-^Fibb-claY. LSeled ''No. % Fire-day, hthw Medn Cody 
Ashkmd, Grtetiup county, Ky." 
An iudurated clay, or soft clay-stone, of a dark grey color; harely 
yielding to the mul; softens down into a plastic moss when placed in 
water; barns white. 
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CtoiB^sition, dried at SIS'" F.— 

Silica, 51.74 

Alumina, wiUi trace of oxide of iron, iSS.90 

Lime, -- ,62 

Magnesia, ---%..•.-.. ,75 

Potash, - .SB 

Soda, ^Sl 

Water, organic matter and loss, 11. B2 

100.00 
HENDEBSON COUMTT. 

No. 126 — Soil. Labeled "Soily four miles south of Henderson^ Hen-^ 

derson county, Ky^'^ 

Of a light mouse color, containing some fragments of charcoal; 
washed very carefully with water it left about 86. per cent of very 
fine sand; 1,000 grains, dried at the ordinary temperature, digested in 
water containing carbonic acid gas, as previously described, gave up more 
tlian 7. grains of solid extract, dried at 212°. This, treated wiUi pure 
water, left of insolvile maiter, 5.682 grains, having the Allowing com- 
position, viz: 

Silica, .197 

Carbonate of lime, 3.615 

Carbonate of magnesia, - - 1.097 

Carbonate of manganese, - - - - - - .556 

Alumina, oxide of iron, and trace of phosphates, - - .117 

He matters dissolved in the water, weighed when dried at 212° — 
1.511 grains; when ignited in a platinum capsule, it lost, with a smell 
of burnt horn, 

Organic and volatile matters, .----. 0.900 
The residue contained — 

Carbonate of lime, .197 

Carbonate of magnesia, .279 

Alumina, oxide of iron, and trace of phosphates, - - .017 

Potash, X)83 

•Soda, . • - . - ,035 

This soU contains a remarkably laa^e proportion of its essential in- 
grediefnts, in a soluble condition. One thousand grains of the air^4ried 
soil lost 2.04 per cent, of moisturey when dried at 300° F.; and was 
found to contain the following ingredients, viz : 
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Orgftiiie and Tolntile matters, ---,-,. 6^080 

Carbonsle of lime, - . , . 1,264 

CarboDsle of magnesia, ...--.-- .447 

Ctti'bonate of mnnganese, a trace. 

Alumina, oxide of iron, and a trace of phosphates, - - • 9.490 

Potash, ,086 

Soda, ,034 

Bihca. and insoluble silicates, ..-.-.. 89.ti70 

100.000 
Thia soil coutains more tbao tbo usual proportdon of carbonate of 
lime, but it is not very rich iu the alkalies. 

mCEMAN COOKTY. 

Na 127 — WmxE E.\KTn. Labeled "Part of the White Deposit at tJie 

Iron Banks, Cohmibiis, Sicilian county, Ky." 

A nearly white, (with a slight tint of grey,) fine granular soft mass, 

easily crushed with the Augers to a fine griinular powder. 

Composiiion, dried at 212° — 

Sihca and insoluble silicates, 90.99 

Alumina, oxide of iron, and a trace of phosphate, ■ - ■ 3.60 

Carbonate of lime, .90 

Carbonate of magnesia, ... - . . . 4.35 

PoUsh, .07 

Soda, . - - .02 

Loas, - - .07 

100.00 

The air-dried earth lost 1.6 per cent of moisture, when dried at 

212" F. 

No, 128 — Soil. Labeled "White Soil of Bayou de Chlenne, at M08- 
cotv, Hictcnian county, Ky., {quarterTiary formation") 

A light grey soil, almost white, contiiining a proportion of rounded 
particles of clear quartz, and some irregular concretions containing 
peroxide of iron. 

The air-dried soil lost 2.3 per cent of moisture, when dried at 350°. 

One tbousand grains of the airnlried soil, treated with water con- 
taining carbonic acid, in the manner previously described, gave up in 
solution only 0.27 grains of solid extract, which was found to have the 
following composition, viz: 

■See Appendix for th« proportioB of phospboric icid in lliig tvA the olhar soili. 
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Organic and volatile matters, .08 

Carbonate and phosphate of lime, and carbonates of magnesia and 

iron, .11 

Alkaline salts, (containing .005 potash,) .04 

Silica, .04 

0.27 

The composition of this soil, dried at 350°, is as follows : 

Organic and volatile matters, 2.00 

Oxide of iron and alumina, 6.00 

Carbonate of lime, 1.16 

Magnesia, .16 

Oxide of manganese, .17 

Phosphoric acid, (.54 phosphate of lime,) - - - - .19 

Potash, .17 

Soda, .02 

Silica and insoluble silicates, 90.57 

100.43 

Washed carefully with water, this soil left about 79. percent of very 
fine, nearly white sand, containing small rounded particles of hyaline 
and milky quartz, and of a ferruginous mineral. 

This soil being rather deficient in alumina and oxide of iron, has but 
a small power to hold organic matter in combination. 

No. 129 — White Earth. Labeled^ ^'Base of Chalk Banks^ two miles 

Idow ColumbuSy Hichnan county j Ky.^^ 

Appearance like that of a dried clay; color, light grey; rather 
harsh feel; adheres to the tongue. Dried at 212^ it lost 5. per cent, 
of moisture. 

Composition, dried at 212^ — 

Organic and volatile matters, 4.80 

Oxide of iron and alumina, 8.65 

Carbonate of lime, 1 .25 

Carbonate of magnesia, .26 

Carbonate of manganese, a trace. 
Phosphoric acid, a trace. 

Potash, .52 

Soda, .30 

Silica and insoluble silicates, 84.04 

Loss, .18 

100.00 
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HOPKINS CODNTlf. 

No. 130 — LniONEFE. Labeled '■'Red Ochreoiis Iron Ore, BunCs Gap, 
near Alfred Townes\ Hopkins couniff, Ky" 
A soft, porous mass, soiling the fingers, of rod, yellow, and brown- 
ish ochreous matter. Powder of dirty orange-red color. 
GompoaitioD, dried at 212' F. — 

Oxide of iron, ... 58.75 ■— 41.14 per oenl. of /nm. 

Alumina, - - - -4.10 

Carbonate of lime, - . - .10 
Sulphur. - - - - .16 - 

Traces of magnesia, manganese, 

and pkosptioric acid. 
Silica and insolable silicates, • 26.50 
Combined waCer and loas, - 10.40 

100.00 

The air-dried ore lost 3.2 per cent, of moisture, when dried at 
212° F. 

No. 131 — ^LmoNrTE. Labeled "Iron Ore, above the Blw:k Band, head 
waters of Siewarl's creek, Hopkim coiin/t/, Ky" 
A fragment of a nodular mass, of a lamellar structure; "compact; 
color, yellowish-brown; adheres to the tongua 

Specific gravity, 2.83 

Composidon, dried at 212° F. 

Oxide of iroD, • - - 52.16 — 36.62 per cent, of /ron. 

Alimina, .... 7.70 

Magnesia, - ■ ■ - .23 

Potash, .23 

Soda, - - - - . .23 

Phosphoric acid, lime, and oxide 
of manganese, traces. 

Siiica and ioaoluble silicates, - 26.70 

Combined water, - - 11.80 

Loss, - - . . . .96 

100.00 
The air-dried ore lost 1.7 per cent of rmislure, when dried at 
212° F. 
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No. 132 — Impure Bhuminous Carbonate of Lime. Labeled ^^Black 
Band Iran Ore^ head waters of StetvarCs creek, Totvnes 4* Ktrk- 
welCsy Hopkins county^ Ky^'* 

A dull olive-black, hard mineial; fracture even; earthy. 

Specific gravity, 2.66 

Composition, dried at 212® F. — 



Carbonate of lime, - 


- 


- 39.90 


Carbonate of magnesia. 


- 


- 20.60 


Carbonate of manganese, 




. 1.02 


Carbonate of iron, - 


- 


- 11.71 


Oxide of iron. 


- 


- 2.22 


Alumina, 


- 


.60 


Phosphate of lime, - 


m 


- 6.23 


Potash, - 


- 


- .17 


Soda, - - - 


- 


. .09 


Bituminous matters, 


- 


. 6.06 


Silica and insoluble filicates. 


. 12.41 


Loss, 


m 


- .10 



{• ■» 6.64 per cent of It^n, 
- 2.22) ^ 



100.00 

The air-dried mineral lost 0.5 per cent, of moisture, when dried at 
212^ F. 

Notwithstanding the promising appearance of this mineral, it proves, 
on analysis, to be worthless as an iron ore — ^tor its considerable propor- 
tion of phosphate of lime renders it improper for use, even as a flux 
to richer ores of iron. 

No. 133 — Impure Bituminous Carbonate of Iron. Labeled ^^Black 
Band Iron Ore, head waters of Sugar creek, Townes ^ KirkweU, 
Hopkins county, Ky^'^ 

A dull olive-black, hard mineral ; not quite so dark in color afi the 
preceding; with an even earthy fracture; weathered exterior surface, 
yellowish-nmber color. 
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SpeciBc grftvity. 




posillon, dried Bt 212° F,— 




Cftrbonate of lime, - 


- 40.09 


Carbonate of magnesia, - 


- 22.17 


Carbonate of manganese, 


.28 


Carbonate of iron, - 


- 7.38 


Oxide of iron. 


- 3.fi3 


Phosphate of lime, - 


- 2.Z4 


AlumlDa, 


- .17 


Potash, - - - - 


- .81 


Soda, ... - 


- .14 


Bituminous matter, - 


- 7.85 


Silica and insoluble silicates. 


- 16.60 



The air-dried powder loat 0.6 per ceut of moisture, when dried at 
212" F. 

This resembles the preceding in composition and properties. 

No. J 34 — Ikon Ore. Labeled "Head waters of Stewards creek, near 
the Black Bank, {productive orc'i) Hopkins county, Ki/." 
A porous, fine granulRr, light dove-grey colored rock; resembling 
impure limestone; adheres to the tongue; weathered Burlace ochreoua 
Powder, light yellowish-grey color. 

Specific gravity, 2.948 

I, dried at 212° F.— 
Oxide of iron. 
Carbonate of iron, - 
Carbonate of lime, - - - fi.97 
7.30 
1.20 
1.00 



Carbonate of magnestft, 
Carbonate of manganese. 
Alumina, 
Phosphoric acid, 
Potash, ■ 
Soda, - 



Bituminous n 



.lers. 



Silica a 
Water ( 



id insoluble silicates. 



t M> 2fi.S0 per cent, of Iron. 



.36 



2.61 
34.€fi 
3.81 



The air-dried powder lost 1. per cent of moisture, when dried at 
212° F. 
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Not a very rich oi-e, but not too poor to be smelted with advantage 
specially to mix with richer mineral. 



No. 135 — Coal. Labeled '^Wrighi^s Mountain Coal^ Townes ^ Kirk- 

ivelly Hopkins county^ Ky^ 

A very pure looking, soft, and friable coal; not soiling the fingers; 
some portions having a coarse granular fracture^ others flat conchoidd ; 
no appearance of pyrites or other impurities. Small fragments heated 
over the spirit lamp softened, swelled up, and agglutinated, leaving a 
spongy coke. It appears to be a coking coal. 

Specific gravity, 1.288 

Composition, dried at the ordinary temperature — 

Moisture. - - - " 7-20) Total volatile matters. - 41.40 * 

volatile combustible matters, - 34.20} 

Carbon in the coke . - - 66- f I Moderately dense coke, - 68.60 
Ashes, (dark grey,) - - 2.30) ^ 



100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, .... 36.86 

Carbon in the coke, 60.67 

Ashes, 2.47 



100.00 



The per centage of svlphiir is 0.106. The ashes contain no appre- 
ciable quantity of sulphate of lime. 

No. 136 — Coal. Labeled '^RobinsorCs Coal^ Clear creek j one-half mile 

west of railroad, Hopkins county ^ Ky^"^ 

A soft coal; easily broken; of a pitch-black color; surface and fis- 
sure stained with oxide of iron and gypsum; and shows iridescent 
colors; heated over the spirit-lamp, it softens and swells up; probably 
a coking coal. 

Specific gravity, 1.272 

Composition, dried at the ordinary temperature — 

^•^^j. Total volatile matters, - 46.60 
, - 41.101 

. 64.50 



Moisture, 

Volatile combustible matters, 

Carbon in the coke, - 

Ashes, (reddish-grey,) - - 3. 

100.00 100.00 



Carbon in the coke, - - - 61.10) ^r j * i j i 

\ Moderately dense coke, 
UOJ 



840 
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Compoeillon, dried at 212° F. — 
VuliiLile combustible matters, 
CurlioD iu tho coke, - 
Aahes, - . . - 



42.991 
63.462 
3.667 



The ftT ceal. of iulphur'u, . - , . 1,660 

The oshtiB cotitaiiied a trace of sulphate of lime. 

No. ]37 — CoAl. Labeled "Pond River Coal, under (he bridge, near 
Mc.Nart(h, Hopkim county, Sj/" 
Easily broken; coated in the fissures with ochreous matter; cross 
fracture, pretty pure pitch-black, and lustrous; heated over the spirit- 
lamp, it decrepitated considerably; softened and swelled up very much 
into a spongy coke; probably a coking coal. 

8peei6o gravily, 1.297 

CompoBition, dried at Ihe ordinary temperature — 

Moisture, - . - - S. 10) ^^^^, ^^j^^.,^ ^ . ^ ^^ 

Volatile combustible matters. - 36.2oi 

Carbon in the coke, ■ - - 53.60) 



Aslios, (dark brick-red,) 



■ Coke, rather hard. - 



69.70 



Composition, dried at 212° F. — 
Volatile combustible n 
Carbon in the coke, 
Aehes, - 



37.09 
66.38 
6.63 

100.00 
The per centage of «WpA«r is, ■ - - 1.122 

The ashes containing 0.13 per cent, of sulphate of lime. 

No. 1 38- — Soil. Labeled "Soil and Sub-soil, Captain Dams' farm, 
Bopkins county, Ky., (Coal Measures") 

The dry soil is of a greyish-buff color, (a little more grey than the 
common post-oflBce paper.) Washed carefully with water it left about 
79. per cent of very fine sand, of a dirty-buif color. 

Dried at 330° F., the air-dried soil lost 1.86 per cent of moisture. 

One thousand grains of the air-dried soil were digested in water con- 
taining carbonic acid, like the preceding, but the experiment was lost 
&offl the bursting of the cork <wJb«u it was too lat^ to repeat it 
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The composition of this soil, dried at 330° F., is as follows, viz: 

Organic and volatile matters, 3.88 

Alumina, oxide of iron, and trace of phosphates, - - - 6.16 

Carbonate of lime, .06 

Carbonate of magnesia, .21 

Oxide of manganese, a trace. 

Potash, .10 

Soda, .06 

Silica and insoluble silicates, 89.19 

Loss, .36 

100.00 

It cannot be called a very fertile soil. 

UVINGSTON COUNTY. 

No. 139 — ^LiMONiTE. Labeled ^' Sugar Creek Iron Or By HopeweU Iron 

WorkSy Livingston county , Ky^ 

A dark brown limonite, reddish ochreous on the surface; hard enough 
to strike fire with steel, from the presence of infiltrated silex, which 
gives it, in some pieces, a brecciated appearance. Powder, brownish- 
yellow ochre. 

Specific gravity, 2.887 

Composition, dried at 212^ F. — 

Oxide of iron, - - - - 36.97 ■» 25.27 per cent of Iron. 
Alumina, .... .80 

Phosphoric acid, - - - .73 
Carbonate of lime, - - - .55 
Magnesia, - - - - .13 

Potash, .21 

Soda, 34 

Combined water, - - - 6.60 
Silica and insoluble silicates, - 54.25 
Loss, .42 

100.00 

The air-dried ore lost 1. per cent of moisture^ when dried at 212° 
R 

No. 140 — Soil. Labeled ^'Soil front summit of hiUy near Hopewell 

Furnace, Livingston county ^ Ky.^^ 

Dry soil, of a buflf color. Three pounds of the soil sifted through 
a seive with two hundred and fifby-six appertures to the inch, left 
about one ounce of cberty and ferruginous pebbles^ of v^ous sizes, 
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from that of a peach kernel down. One thousand grains, digestfld in 
water saturatt^tl witli waUrr containing carbonic acid, as previously dd- 
Bcribed, yielded only 0.453 grains of solid extract; this, dried at 212" 
F., heated with pure water, left of insoluble matter, dried at 212°, 
0.183 grains of the following 
Composition — 

S.Iica, 0.078 

Carbonate of magnesia, - - -0T6 

Carbonate oF lime, alumina, oiido of iron, Ac, - - .031 

The portion dissolved by the water weighed, when dried at 212% 
0.270 grains Ignited in a platinum capsule it lost, of 

Organic and voladle matters, 0,173 

The fixed residue consisted of — 

Carbonate of lime, .027 

Carbonate of potash, ....-_.. .0S6 

Carbonate of soda, --.--,.. ,030 

Carbonate of magnesia, Ac, ilso., .004 

The composition of this soil was found to be a;^ follows, dried at 
300° F. 

Organic and volatile mailers, 3.240 

Carbonate of lime, -----... .037 

Curbonate of magnesia, .-..-». .405 

Aluitiiiia, oxide of iron, and trace of pbospbates, ... 9.770 

Poiash, .108 

Soda, .800 

Silica and insoluble silicates, 85.830 

Carbonate of manganese, ....... .410 

100.000 

The air-dried soil lost 3.76 per cent of moisture, when dried at 
300'= F. 

The burnt soil has a handsome dark orange or salmon color. Im- 
perfectly washed, it left fine eand, mixed with small rounded fragments 
of silicious minerals, like aemi-opal, chalcedony, &c., &c. 

LOOAN COUNTY. 

No. 141 — Soil. Labeled "Soil, southern part of Logan county, Ky., 
ten miles from Franklin, on the road from Keysburg. {Sub-carbo- 
niferous formation.y' 

The dry soil is of a light Scotch snuff color. Carefully washed 
with water it left about 69. per cent of very fine sand, of a dirty buff 
color, coDtaimng small beautifully rounded particles of quartz, clear, 
milky, and reddish, with small perldcles of a femmnous mineral. 
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One thousands grains of the air-dried soil digested in water contain- 
ing carbonic acid, yielded 1.37 grains of solid extract j which had the 
following composition, viz : 

Volatile and organic matters, 0.62 

Silica, .06 

Oxide of iron, alumina, and trace of pbos^pbates, - - - - 1.77 

Carbonate of lime, .33 

Oxide of mpnganese, - - - .18 

Potasb, .02 

The air-dried soil lost 2.3 per cent, of moisture^ when dried at 300° 
F., and had the following campositioTfy viz : 

Organic and volatile matters, 3.500 

Oxide of iron and alumina, 6.160 

Carbonate of lime, .196 

Carbonate of magnesia, .118 

Carbonate of manganese, .119 

Pbospbate of lime, .046 

Potash, .181 

Soda, .171 

Silica and insoluble silicates, 90.060 

Loss, -- '460 

100.00 
LYON COUNTY. 

No. 83 — ^LiMONiTE. Labeled ^'Iran Ore, Chandler Bank, KeUtf^s, Sti- 

wanner Furnace^ Lyon county^ Ky^ 

A hard, dark reddish-brown limonite, hard enough to scratch glass; 
very compact; in curved layers; exterior surface, reddish and yellow- 
ish ochreous; powder of a brownish-yellow ochre color. 

Specific gravity, 8.638 

Composition, dried at 212** F. — 

Oxide of iron, - - - - 71.74 — 60.24 per cent, of Ircfh. 

Alumina, - - - - 1.40 

Phospboric acid, - - - .96 

Potash, .42 

Soda, .44 

Combined water, ... 9.34 

Silica and insoluble silicates, - 16.70 
Traces of oxide of manganese, 
magnesia and ]ime. 

100.00 



Tl.fiO <= 50.07 per cent, of Iroa. 
2,30 
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The air-dried ore lost 0.7 per cent, of moisture, when dried at 212* 
F. 

A very rich sUicious iron ore; probably not as easily reduced as the 
softer and more porous ores. 

No. 143 — Limestone. Labeled "Jron Ore, liacknter's Bank, KsUi/a 
FurnacCf Lyon couvty, Aj/." 

A hard limonite. 
Specific gravity, ..-.-.. 3.37 
CompoBition, dried at 212° F. 
Glide of iron. 

Alumina, 
Magnesia, 
Polash, - 
Soda, 

Combined water. 
Silica and insoluble Bilicates, 
Loss, .... 
Traces of lime, oxide of manga- 
nesc. and phosphoric acid. 

100.00 

The MI- dried ore lost 1.1 per cent, of moisture when dried at 212°. 

No. 144 — Limonite. Labeled "J^drated Brown Omde of Iron, Alex- 
ander's, faje, „ ties from Paduca/i, BlandviUe road, McOracken comb- 
ty, Kyr 
A hard, fine granubir limonite; portion of a large piece in curved 

layers; color, dark purplish-brown; exterior of layers bright ochreous. 



10.40 
16.40 



Specific gravity, - ■ - 
Compositjoa, dried at 212° F. — 
Oxide of iron, 
Alumina, 

Oxide of manganeae. 
Potash, - - - - 
Soda, a trace. 
Magueeia, a trace. 
Phosphoric acid. 
Combined water. 
Silica and Insoluble silicates. 



3.66 
8 per cent, of Iron. 



Of which 5. Slica, 
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MUHLENBURG COUKTY. 

Na 145 — LmoNiTE. Labeled '^Iron Ore, HaavB^ ridge^ oneand ahcdf 
miles from GreenvilUj Muhlenhurg county, Ky^^ 

A portion of a nodular mass, of a grejdsh-reddish-brown color; 
rough earthy fracture; adheres to the tongue. 

Specific gravity, 2.671 

Composition, dried at 212^ F. — 

Oxide of iron, ... 48.70 «■ 34.10 per cent, of Iron. 

Alumina, - - - - 2.70 

Lime. .06 

Magnesia, - - - - .68 

Phosphoric acid, - - - .31 

Oxide of manganese, - - .08 

Potash, .36 

Soda, .12 

Combined water, - - - 11.20 

Silica and insoluble silicates, • 36.90 



100.00 

The air-dried ore lost 2.2 per cent, of moiaturej when dried at 
212^ F. 

No. 146 — ^LmoNiTE. Labeled ^^ Jenkins^ Ore Bank, four miles south- 
east of Old Furnace. MvMenhurg county, Ky.^'^ 

A porous, yellowish-brown ore, with darker layers. Powder, yellow 
ochreous. 



Specific gravity. 


- 


2.83 


Composition dried at 212® — 






Oxide of iron, - - - 




62.20 — 43.66 per cent of Iron. 


Alumina, - ... 




2.62 


Lime, ... 


• 


.39 


Magnesia, ... 




.26 


Brown oxide of manganese. 




1.30 


Phosphoric acid. 




2.66 


Potash, - - - - 




.21 


Soda, - • - . 




.03 


Combined water. 




11.60 


Silica and insoluble silicates. 




19.30 



100.36 
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The air-dried ore lost .3 per cent of moisture, when dried «t 
212° F. 

Its coDsiderable proportion of phosphoric acid injures the value of 
this ore. 

No. 147 — LiwoNiTE. Labeled "Iron Ore, with Sandi/ incrmtalions, 
Kincheloc's Bluff, Muhienburg eounltf, Ky. 

A bard, compnct, concretionary llmonite; specimen of a curved 
form, aa though it is part of a lai^o reiiiform nodule; the outside cov- 
ered with Eand cemented with oxide of iron; interior of the curved 
mass with mamillary and couicai projections, rising from a comf aialive- 
ly smooth surface; general color, dark reddish-brown; exterior sur- 
faces, reddish and yellowish ochreous. 

Speci&c gravity, 3.46 

Composilion, dried at 812° F. — 

Oxide of iron, - - - 60.70 -= 42.50 per cent, of Iron. 

Alumina, - - - - 1,87 

MagneMa, - - - . .20 , 

Lime, .44 

Oxide of mangnneae, - - .20 

Phosphoric nciJ. - - - .63 

PotAsh and eo<1a, (not estimated.) 

Combined water, ■ • - 11.00 

Silica and lasolable silicates, - Sfi. 10 

100.14 
The au:-dried ore lost 1.2 per cent of moisture, when dried at 
212'' F. 

A pretty rich iron ore, notwithstanding the sand which is present 

No. 148 — BiTUMiNODS Carbonate op Iron. Labeled '■'■Clay Ironsionej 
hetvieen Turner's and JSuckner^s Old Iron Worhf Mvldcnburg county. 




A nodular mass, of a dark drab color; compact; hard; the exterior 
layers having an ochreous appearance. 
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3.11 

—34.18 per cent, of Iron. ^ 



Specific gravity. 


h«^ -^Jb XIA^^ 


Composition, dried at 212** F. — 




Carbonate of iron. 


- 64.87 


Oxide of iron, 


- 4.39; 


Carbonate of lime, - 


- 3.68 


Carbonate of magnesia, - 


- 4.26 


Carbonate of manganese. 


- 1.09 


Phosphate of lime, - 


- 2.10 


Alumina, - . - 


- .67 


Potash, - - - - 


- .23 


Soda, - . . - 


.28 


Bituminous matter, - 


- 1.40 


Silica and insoluble silicates. 


- 16.25 


Loss, - - - - 


.90 



.93 per cent, of phosphoric acid. 



100.00 

The air-dried powder lost 0.5 per cent, of mmttirey when dried at 
212^ 

This very complex ore would, very probably, smelt without the ad- 
dition of fluxing material; and if the considerable proportion of phos- 
phoric acid present does not injure the quality of the metal, it will yield 
an iron adapted to the manufacture of st^el. It hardly contains enough 
bituminous matter to entitle it to the name of Black Band Ore. 

No. 149 — ^Bituminous Carbonate op Iron. Labeled ''Black Band, 

Williams' Landing, MvJdenburg county, Ky.^^ 
Ore of a slaty structure, with layers of dull black and dark drab- 
grey; pretty hard; earthy fracture; weathered portions ochreous; 
powder of dark olive-grey or mouse color. 

3.19 



Specific gravity, 


- 


Composition, dried at 212** F. — 




Carbonate of iron, - 


- 62.42; 


Oxide of iron, 


. 3.381 


Carbonate of lime, - 


- 3.65 


Carbonate of magnesia, - 


- 7.41 


Carbonate of manganese, 


- 2.49 


Alumina, 


.96 


Phosphoric acid. 


.10 


Potash, - - - - 


.23 


Soda, - - - - 


.12 


Bituminous matter, • 


- 2.41 


Silica and insoluble Bilicates, 


. 16.27 


Water and loss. 


- 1.57 



42) 

' > 32.52 per cent, of Iron, 

.38) 



100.00 
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The air-dried powder lost 0.6 per cent, of moisture, when d 
212". 

Like the preceding, this would probably require uo limeatono or 
other fluxing material for smelting it; and containing less phosphoric 
acid it is probably a more valuable ore, although its proportion of metal- 
lic iron is a little less. Ores of this kiud may be more economically 
worked than any others. 

No. 150 — BiTOWNODS Cabbonate of Iron. Labeled '^Shaly Black 
Band Trim Ore, waters of BalUst creek, MiilUenburg counly, Ky." 
A hard slaty mineral, of a very dark grey oolor in the interior of 

the layers; exterior of a dark reddisb-brown; powder, umber color. 



Specific gravity. 




2.94 


poailion. dried al SIS" F— 






CarboDat« of iroD, - 


64.90) 


36.54 per cent, of Iron. 


Oxide of iron. 


7.4 if 


Carbonate of lime, - 


3.26 




Carbonate of magneaia. - 


e.67 




Carbonate of manganese. 


MS 




Alumina, 


.60 


* 


Pliosphoric acid. 


.35 




Potash, - - - - 


.17 


1 


Soda, - - . . 


■fiS 

7.87 






7.07 




Loss. . - . - 


.11 





lOO.OO 

The wr-dried powder lost 1. per cent, of moisture, when dried at 212°. 

This is also a very valuable ore, but in consequence of its small pro- 
portion of silica, may require the addition of silicious ore, or other sili- 
cious material to flux it in the furnace. 

No. 151 — BiTOMiNOOS Carbonate of Iron. Labeled "Black Band Iron 
Ore, Ford's Well, Muhleiiburg county, Ky." 
Nearly black, with striae of dark umber oolor; hard; compact; pow- 
der of an umber color. 
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2.924 



Specific gravity. 
Composition, dried at 212^ — 


• « ^* ^JBjyyi 


Carbonate of iron, - 


- 74.46i 


Oxide of iron, - - - 


- 1.161 


Carbonate of lime, - 


- 2.45 


Carbonate of magnesia, - 
Carbonate of manganese, - 
Alumina, ... 


• 4.70 

- 1.03 

.70 


Phosphoric acid, 

Potash, ) j^^^ estimated. 
Soda, ) 


.38 


Bituminous matter, - 


. 7.90 


Silica and insoluble silicates. 


- 5.96 


Water and loss, 


- 1.28 



4 46) 

{. 36.80 per cent of Iron. 
1.16) 



100.00 

The air-dried powder lost 1. per cent, of moisture, when dried at 
212^ 

This ore very much resembles the next preceding; it contains a lit- 
tle less sUicious matter than that 

No. 152 — Bituminous Carbonate of Ibon. Labeled ''Grey Band, 
( productive iron ore?) Slate Bank between Tturner^s and Buckner^s 
Old Iron Works, MvMenburg county, Ky,^'' 

A hardy dark grey mineral, with darker horizontal strise; fine gran- 
ular; powder, mouse-grey color. 

Specific gravity, 3.218 

Composition, dried at 212®. — 

Carbonate of iron, - - - 54 

Oxide of iron, - - . g 

Carbonate of lime, - - - 3.87 

Carbonate of magnesia, - - 2.97 

Carbonate of manganese, • 2.68 

Alumina, - - . . .50 

Phosphoric acid, - - - .53 

Potash, .08 

Bituminous matter, - - - 4.44 

Silica and insoluble silicates, - 21.95 

Water and loss, - - - 1.91 



j. 31.17 per cent, of Iron. 
.751 ^ 



100.00 

The air-dried powder lost 1. per cent of moisture, when dried at 
212^ 
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This would doubtless prove a profitable ore; it would require ihe 53- 
ditiou of a little limestone to flux it in the furiiacf. 

The comparison between tho couiposilion of these Bpecimcus and 
that of the blmJc band ores of Scotland, will be made in the tabular 
view to be given at the end of this report. 

Na 163 — Carboxate of Iron. Lal>cled" Carbonate of Iron, from t}>« 
Slaie Ore Bmk, between Turner » and the Old Furnace, MiAtenhurg 
county., Kt/" 
A pretty comjwot ore; dark grey in the ioteiior, looking like a dark 

grey limestone; ochreous and reddish on the exterior; powder of a 

greyiGh-bufl' color. 



BpeciBcgravily, 

" I, dried at 812" F.— 
Carbonate of iron, - 
Oxide of iron, 
CaTbonnLe of lime, - 
Carbonnle of mEignesia, - 
Carbonate of mELnganese, 
Aluniina, - . . 

Phospboric acid, a Irace. 
Poush. .... 

Soda, 

Silica and insoluble silicates, 
Water, bituminous matter, and 
low 



62.B9) 
14.79i 
S.67 
4.69 
1.42 
1.87 



40.26 per cent, of Iron. 



100.00 

The air-dried powder lost 0.8 per cent, of moisture, when dried at 
212° 

A very good ore which could probably be smelted without any ad- 
dition of lime. 

No. 154 — BnuMiNOoa Cabbonate of Lime. Labeled "Black Band Iron 
Ore, one and a half miles northwest of Greenville, Muhlenbtirg county. 



A dark colored, hard rock, with an even earthy fracture; weathered 
Buriaoes drab colored. 
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Specific gravity, 2.62 

Composition, dried at 2i2® F. — 

Carbonate of lime, - - - 85.00 

Carbonate of magnesia, • - 1.15 

Alumina and oxide of iron, - 1.57 
Oxide of manganese, a trace, 

Phosphoric acid, - - - .35 

Potash, - , - - .38 

Bituminous matter, - - 3.14 

Silica and insoluble silicates, - 7.95 * 

Loss, .46 

100.00 

The dried powder lost 0.6 per cent, of moisiurey when dried at 
212° F. 

The specific gravity of this rock is much lower than that of the 
black band, but its general appearance is very deceptive. 

No. 155 — Soil. Labeled ^^Soil from the Coal region^ north slope ^f 
hill in the north part of Muhlenburg county^ Ky.^^ 

The dry soil is of a light Scotch snuff color; washed carefully with 
water it left about 70. per cent, of very fine sand of a dirty buff color, 
containing a few niinute quartz crystals, and some rounded particles 
of hyaline and milky quartz, and of a ferruginous mineral. 

One thousand grains digested with water containing carbonic acid, 
yielded more than six grains of solid extract, out of which the organic 
matter was burnt, giving a strong ammoniacal or urinous odor, leaving 
the residuum still black from the presence of oxide of manganese. 
The composition of this extract is as follows : 

Organic and volatile matters, 1.57 

Carbonate of lime, 4.13 

Magnesia, - - .46 

Oxide of manganese, .83 

Oxide of iron, .08 

Potash, .54 

Soda, --.- .12 

Silica, -• .05 

Pbosphoric acid, (not estimated.) 

The air-dried soil last 2.85 per cent of moisture^ when dried at 
350^ 
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The compoiitmi, dried at this temperature is as follows: 

Organic and rolacile matters, 6.80 

Oxide of iron and alumina, .-.---. 6,05 

Phosphate of lime, ......._ ,08 

Oxide of manganese, ......_ .Ji 

Magnesia, .64 

Carbonate of liroe, .._..... i,07 

Potash. - .19 

Soda. ---.-. .03 

Silica and insoluble eilicales, ---.... B6.64 

LosB, .29 

100.00 
Not very rich in phosphates, nor in alumina and oxide of iron. 

No. 15G — Coal. Labeled *\Mr.Lem^ Airdne Cod, below the day 

parting, six and ihree-iwdflh feet thick, Maldenhbrg couttly, Kg." 

A pure, soft and friable coal, of a shining pitch-blnck appearance; 

fibrous coal between the layera; no appearance of pyrites or other 

impurities; fragments heated over the spirit-lamp, softeued, swelled up 

and agglutinated into a light cellular coke; probably a good coking 

coal. 

SpeoiGc gravity, 1.221 

Composition, dried at the ordinary temperature'— 

Jf?T' u ■-., " ■ " ='"tTotaW»l.llleB.ll«., - M.40 
Volatile combustible matters, - 45.30) 

Carbon in the cote, - - - 48.60) f^, .... gi.eo 

Ashes, (reddiEh-grey,) - - 3.10) 

100.00 100.00 

Composition, dried at 212° F. — 

Volatile combusdble matters, - , . . 46.749 

Carbon in the coke, 60.062 

Ashes, 3.199 

100.000 
The per centage of iwi^Aur is, - - - 1.36 

The ashes contained no marked amount of sulphate of lime- 
No. 1 57 — Coal. Labeled "Eade^s Coal, tico miles and a half smfTh 
west of GreemiUe, Muhlenburg county, Kg" 

A soft, pure pitch-black ooal, with fibrous coal, exhibiting vegetable 
impressions, between the layers; no appeaiaoce of pyrites or other im- 
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pureties, heated over the spirit-lamp, it softened and swelled up a good 
deal, and left a light coke; probably a good coking coal. 

Specific gravity, 1.260 

Composition, dried at the ordiLarj temperature*- 

JJ'^"'!!'*' V ' .., * " * J'^\ Total volatile matter.. 
Volatile combustible matters, - 37.60) 

Carbon in the coke, - - - 66 

Ashes, (purplish,) - . • 3 






' 40.40 
- 69,60 



100.00 



100.00 



Composition, dried at 212^ — 
Volatile combustible matters, 
Carbon in the coke, - 
Ashes, - - - • 



« - • « 38.684 

67.716 
3.600 

100.000 
The per centage of sulphur is, . • « .664 

No appreciable amount of sulphate of lime in the ashes. 

No. 158 — Coal. Labeled '^ClarVs Coaly Pond river ^ on Princeton and 

Greenville roady MuMenbarg county ^ KyP 

A very friable, dull looking coal; not soiling the fingers; breaking 
into small fragments; heated over the spirit-lamp it burnt only for a 
short time with a flame; did not soften nor swell up; and the residuum 
burnt on the hot iron, after removal from the lamp, like rotten wood. 

Specific gravity, 1.348 

Composition, dried at the ordinary temperature — 



'^^\ Total volatile matters, 
.60) 



Moisture, - ... 8 

Volatile combustible matters, - 24 

Carbon in the fixed residuum, - 69.20) to^^ residua 

Ashes, (nearly white,) - - 7.60) 



100.00 



- 33.30 



• 66.70 



lOOiX) 



ComposiUon, dried at 212^ F. — 
Volatile combustible matters. 
Carbon in the fi^ed xesidue. 
Ashes, . . - . 



The per centage of iulphur is, 



26.944 

64.840 

8.216 

100.00 
.660 
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OWSLEY COnNTT. 

No. 159 — Coal. Luhd&i "-'Todd A* Cniimden' s Cod, from the Three 
Forkn of the Kentucky river, Oivsley cotmty, Kt/" 
A good specimen of Kentucky river coal ; of a pitch-black color, 
and coQHiderable lustre]; fibrous coal, with vegetable inipreesioua be- 
tween the layers; over the spirit-lamp it swells up somewhat, but does 
not agglutinate as much as the Pittsburg coal ; a somewhat drff bitami- 
noQ3 coal, or soft variety of splint coal. 

Specific grftvity, 1.856 

Gomposilion, dried nt tlie ordinary tcmperalure — 

■ Total volatile matters, - 36.80 



3.40( 
Volniilc combustible mailers, - 33- 1 C 
Cnrbon in the coke, - - - 67,10) 
Aslica, (nearly white,) • 6.431 

100.00 



Coke, ■ • . . 63.20 



Composilion, dried nt 212° F. — 

Volatile combustible matters, . . - . 34.575 

Carbon in the coke, fiB.765 

Ashes, 6.C60 

100.000 
The per centage of saijoAai* is, .... ,337 - 

From want of sufficient time, this was the only one of the Ken- 
tucky coals nbich was submitted to ultimate or elementary analysis. 
Bunit in the usual way, in the combustion tube with fused chromate of 
lead, there wereobt^ned from 5 grains, 12.85 of carbonic acid, and 
2.48 of wat«r. Deducting the sulphur and ashes, as stated above, the 
statement of the ultimate composition of this coal is as follows: 
Ultimate analysis, dried at 212°, average of six operations — 

A — Calculated with the ashes: B — Calculated without the ashes: 

Carbon, r * - -69.160 Carbon, .... 74.094 
Hydrogen, • - - 6.360 Hydrogen, - - - 6.74« 

Oxygen, nitrogen, and loss, 18.463 Oxygen, nitrogen, and loss, 19.802 
Sulplmr, .... ,337 Sulphur, .... .368 

Ashes, - - . - 6.660 

100.000 100.000 

No. ICO — CoiL. Labeled "Cmnel Coal from Saddock's Mine, between 
South and Middle Forks of Kentmky river, Owsley county, Ky." 
A very tou^, pitch-black coal; fracture large coochoidal; not soil- 
pig the fingers; powder neaily bl^k, with a very slight brownish 
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tinge, like lamp-blaok ; heated over the spirit-lamp^ swelled a little and 
became somewhat porous; burning with a very large clear flame; but 
did not soften as much as the preceding specimen; burns on the open 
fire without coking; gives out a great deal of flame. 

Spcci6c gravity, 1.211 

Composilion, dried at the ordinary temperature — 

^^'^'"'•«' .... 110) ^^^^j ^^j^^jj^ ^ . ^ QQ 

8.90J 



Yolalile combustible matter, - 48 
Carbon ID the coke, - . - 47.00) qi 
Ashes, (buff colored,) . - 3.00) 



50.00 



100.00 100.00 

Composition, dried at 212^ F. — 

Volatile combustible matters, .... 49.444 

Carbon in the coke, 47.523 

Ashes, 3.033 



100.000 
The per ccntage of «tt//>Attr is only, - - - 0.241 

The ashes contain about 0.236 per cent, of sulphate of Ume. 

One of the best specimens of (^nnel coal. We hope to be able at 
a futui*e time to examine these coals more thoroughly, as well as to 
pass in review the rich variety of coals to be found in the eastern coal 
fields of Kentucky. 

SIMPSON COUNTY. 

No. 161 — Soil. Labeled '^Soily north part of Simpson county^ Ky.^ 
three-quarters of a mile from the Warren county Une.^^ 

The dry soil is of a snufif color, with a tinge of reddish or lilac ; 
rather darker colored than usual. 

Washed with water, about 25. per cent of fine sand was obtained, 
the gmins of which, under the lens, appeared rounded ; some pellucid^ 
othei*s yellow, red and brown. 

One thousand grains digested in water containing carbonio acid gave 
up nearly 3. grains of soUd extract^ dried at 212°. 

This treated with pure water left rather more than one-half its weight 
of insoluble mailer J which had been dissolved by the carbonio acid; 
having the ibllowing composition^ viz: 



» - 
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Slica, 0,120 

CiirboDKte of lime, - .377 

CnrbonHte or mngDesia, .916 

Carbonate of mungaiiese, - > - . . .025 

Sulphate or lime, .010 

Aluminn, oxide of iron, and a traceof phosphate, - .027 ^ I.47fi 

The portion dissolved by the water was dried and the 

Organic and volatile matters, removed bj heat, 

weighed, 0.780 

The residue contained. 

Carbonate of lime, .267 

Carbonate of magnesia, ..... ,132 

Potash, .064 

Soda, .037 — 1.270 

Alumina and oxide of manganeae, traces. 

The air-dried soil lost 2.S per ceot. of moisture, when dried at 
320". 

The composiiion of the soil is as follows, dried at 320°: 

Organic and volatile matters, 6,100 

Carbonate of lime, .194 

Carbonate of magnesia, ..---.-- .307 

Carbonate of manganese, ----... .236 

Alumina, oxide of iron, and trace of phosphates, ... 6.S10 

Potash, .13! 

Soda, .070 

Slica and insoluble stUcatea, 87.470 

100.017 

TODD COUNTT. 

No. 162 — Sdb-boil. Labeled ^'Red Clay Subsoil, Todd county, Ey.; 
the same prevdent ihrovgk a large district of the sitl-carhomferoua 
Umettone formation. Bow much oxide of iron!}" 
Color, dull reddisb-yellow. The compotiUoH is as follows : 
Organic and volatile matter*, ...... 4.10 

Oxide of iron, atutniua, and tMuw of phoipbatea, - - £.80 

Carbonate of lime, ........ 1,42 

Carbonale of magnesia, ....... .24 

l*otash, .11 

Boda. .03 

Siiica and inaolubto ailicatea, . . . - ^ . 88.30 

lOftOO 
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The air-dried soil lost 2. per cent of moisturcy when dried at 
212° 

No. 163 — Soil. Labeled ^^Soiljunth admixture of sub-sotly taken oppo- 
site a large phniaiion amongst oak timber ^ about 2 miles from the 
crossing of the Elk fork of Red River ^ between HaydensviUe and 
ffollingsworth Mill, Todd county ^Ky^ 

Dry soil of a greyish-brown color, with a tinge of red. Washed 
with water it left only very fine sand. One thousand grains digested 
in water containing carbonic acid as before described, yielded 1.693 
grs. of soUd extract^ dried at 212^ This, treated with pure water, left 
of insoluble mattery which had been dissolved by the carbonic acid, the 
following ingredients: 

Silica, 0.160 

Carbonate of lime, .267 

Carbonate of magnesia, .161 

Carbonate of manganese, .341 

Alumina, oxide of iron, and trace of phosphates, - .037 

Sulphate of lime and loss, .167 i— 1.113 

The soluble portion, ignited in a platinum capsule, lost of. 

Organic and volatile matters, 0.280 

And the fixed residue consisted o^ 

Carbonate of lime, .037 

Carbonate of magnesia, .007 

Potash, .067 

Soda, .033 

Alumina, oxide of iron, trace of phosphates, and loss, .166 *- 680 

The air-dried soil lost 2.8 per cent of moisture, when dried at 
212^ 

Its composition is as follows: 

Organic and volatile matters, 4.180 

Carbonate of lime, - • .194 

Carbonate of magnesia, • • .475 

Carbonate of manganese, • • - • • • • .114 

Alumina, oxide of iron, and trace of phosphates, ... 6.830 

Potash, .178 

Soda, ... * .096 

Silica and insoluble silicates, ...... 87.830 

Sttlphftto of lime and losa» .104 
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TBBIBLE COUKTr. 

No. 164 — Limestone. Labeled "Marble, Corn Creek, on Ihc Ohio river 
opposite to Marble Ilill, the qvarry of Condutie Marble of Messrs. 
Writ. W. Dean and Co., in Jefferson c<mnl>j, Indiana, thirty nu'les above 
Louisville ; supposed to be of the same kind. Quarry of Dr. Hop- 
son.^'' 

Tbia rock is of a warm, or drab-grey color, presenting a granular 
crystalline structure, containing many fragments of shells, especially 
of Murddsonia beUieinda ; and very small portions of cor.tl — probably 
Chaelctes lycopcrdon — cemented by pure minute crystals of calcareous 
spar, which fonn the principal mass of the rock. Some of the fi'ag- 
ments of fossils have a pink color; the cavities of some of the shells 
are filled ivith beautifully clear, colorless calcareous spar; in others the 
spar filling them is colored of a pinkish-brown, or flesh color by oxide 
or carbonate of iron; which appears occasionally in the stone in Ein.iU 
spots and patches. On one of the specimens there is the fragment of 
a bi-valve shell, and in another two portions of Orthocerffi. The 
weathered surfaces are remarkably even, and free from fissures, and 
indicat* great durability. A piece of the rock, rubbed down with 
Band, &c., received a very good polish; a few fine cracks only traverse 
the surliice, in appearance like the sutures on a skull, which doubtless 
are the results of the long exposure to the atmospheric influences of 
this outside portion of the bed, and will not, probably, be found in the 
interior of the stratum, where moisture and a uniform temperature 
have been preserved. 

Compared with two slabs of the Condutie marble, from the quarry 
of the Messrs. Dtans, at the niarble-jard of Mr. Pruden, of this city, 
it was found, by all appearances, to be identical. (The face of one of 
these slabs, however, which seemed to be course grained, was studded 
with branching specimens of the Chaelctes lycopcrdon.) 

Spedfia gravity of this marble was found to be 2.704; that of the 
Dean's an reported by Dr. Owen, 2.683. 

A fragment of an irregular tetrahedral form, weighing 31 4.8 grains, 
(nearly 20.38 grimmes,) was allowed to remain in water for about aa 
hour, when having been wiped dry with blotting paper, and weighed, 
it was found to have gained, by imbition of water, 1.5 grain8,=0.47 per 
peot At the end of aa hours exposure/ in a dry room, at the temper- 
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ature of 71.5° F., it had lost one-third of this water; next morning it 
retained only 0.1 grains of the water. 

Its composition was found to be as follows, viz : (For comparison, 
the results of the analyses of two varieties of Dean's Conchitic marble^ 
by Dr. D. D. Owen, are placed in adjoining columns.) 

Dean's marble, two ra- 
rieties. 

Carbonate of lime, 96.03 89.68 81.60 

Carbonate of magnesia, - . . - .74 3.80 10.60 

Carbonate of iron, 1.09 2.30 6.28 

Phosphate of lime, 1.19 .85 .90 

Alumina, .16 1.00 .52 

Insoluble earthy matter, (silica, <&c.,) - .66 2.00 .20 

Moisture, .06 .10 .10 

Oxide of manganese, - • - - a trace, a trace, a trace. 
Loss, .07 .27 .90 

100.00 100.00 100.00 

It would appear from the above comparison of the composition of 
this specimen, with that of those analyzed by Dr. Owen, from the In- 
diana quarry, that this is even purer than those. It has also a slight- 
ly higher specific gravity. There can be no doubt that it will prove 
an equally good and handsome building material. 

The following remarks by Dr. Owen, on the Conchitic marble of In- 
diana, will doubtless apply with a perfect fitness to this marble also : 
"Taking into consideration the properties and chemical composition of 
the rock of Marble Hill, as ascertained by the preceding investigations, 
and a careful inspection of the quarries, as well as the rock in its na- 
tural position along the face of the blufi*, I have no hesitation in pro- 
nouncing it the best and most bemtifvl material for constructions and 
ornamental purposes that has come within my notice from any western 
locality." (A Geological report on the Marble Hall Quarry, &c., &c., 
by David Dale Owen, M. D., 1853.) 

Whether the more recent geological explorations in Kentucky, of 
its worthy Principal Geologist, will enable him to modify his opin- 
ion, in the above relation, will be seen in his forthcoming report on the 
geology of this State. 
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TBIGQ CODNTV. 

No. 105 — Son.. Labeled "Soil) for seven inches, in ehertjf bed of sub- 
carhoruferoiis limestone system, Barren oak land, four miles souUi of 
Cadiz, Trigg county, Ky." 

Color of the dried soil, dark greyish-bnfV; washed with water it left 
a large proportion of very fine sand of a dirty buff color. 

One thousand grains of the air-dried soil digested, as before deecrib* 
ed, in wat«r containing carbonic acid, yielded rather more than one 
grain of solid extract, dried at 212°. This, treated with water, left of 
insoluble matters which had been dissolved by the caibonic acid, as fol- 
lows : 

Silira, 0.147 

Carbonate of lime, a [race. 

Carbonate of magncjsia, ..... .]9S 

Carbonate of mangftnese, . . . • - .054 

Alumica, oxide of iron, and a trace of plioapliates, ,017 — .413 

The soluble portion dried and ignited, lost of 

Organic and volatile matters, .... 0.400 

The fixed residue consisted of — 

Carbonate of lime, - .047 

Carbonate of magnesia, ..... .Qgg 

Carbonate of manganese, ..... .03S 

Atesnna, iiiMa of irua, and « trace of plweplaateBf - .017 

PotsGh and soda, .031 

Loss, .044 — .630 

The [dr-dried soil lost 1.74 per cent of moisture, when dried at 
300°. 

Its composition is as follows : 
Organic and volatile matters, ■■.... 3.28 

Carbonate of lime, . .034 

Carbonate of magnesia, .195 

Carbonate of manganese, .195 

Alnmina, oxide of iron, and trace of phosphates, - - ■ 3.690 

Potash, .096 

Soda. .028 

Silica and insoluble Bilicat«i, 9t.310 

Loaa, 178 

100.00 
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UNION COUNTY. 

No. 166 — Coal. Ldbded ''Coal from Casej/s MinCy near Caset/ville, 

Union conn/?/, Ky^ 

A pure looking, glossy black, soft bituminous coal, of a lamellar struc- 
ture; no appearance of pyrites or other impurities. Heated over the 
spirit-lamp it softened and swelled up very much, and agglutinated 
into a light spongy coke. Seems a good coking coal. 

SpeciOc gravity, 1.312 

Composition, dried at 212° F. — 

Volatile combustible matters, - 40.70 

Carbon in the coke, - - - 62.30) ^^^^^ .... 69.30 

Ashes, (purplish-grey,) - - 7.00) 

100.00 
The per centagc of sulphur is, - - - - 0.88 

The air-dried coal lost only 0.4 per cent, of moisturey when dried at 
212°. 

No. 1G7 — Fire Clay. Labeled "Flre^olay from Casey^s Mines j 

Union couulu^ lyj^ 

A soft clay-stone, or indurated clay; what is sometimes called "horse- 
back" by the coal-diggers; irregularly lamellar, of a dark grey color, 
with some black vegetable impressions; exhibits a few minute scales 
of mica. 

Composition, dried at 212® — 

Silica, 73 00 

Alumina, 17.G0 

Oxide ot iron, - 3.00 

Carbonate of lime, -----.-. ,60 

PotHj>h and soda, -- .10 

Water, organic matter and loss, ------ 5.70 

100.00 

A very good fire-clay. 

W.VRREN COUNTY. 

No. 1G8 — Soil. Lftbdecl "Soil ivest inirt of Warren county ^ Ki/.^^ 

Dry soil of a dirty powdered cinnamon color; contained a few fi'ag- 
ment^s of radiated and milky quartz, (too largo to go through the scive 
of 256 apertures to square inch.) By washing with water obtained 
about 60. per cent of very fine sand, of a cinnamon color, containing 

46 
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a few small scales of mica. One thousand grains of the air-dried BOtl, 
digeeted in nater conlaining carbonic acid, as alrtady deFcriliud, yield- 
ed a little more than one grain of solid cztrad, dritd at 212°. This, 
treated with pure wat«r, left of insoluble waiter, which had been dis- 
Bolved by the carbonic acid, rather more than half a giain; having the 
following compositJOD, viz : 

8.1icn. 0.170 

Carbonnte of lime, .,-..- .137 

Carboniite of mngiicsia, , . - . - .131 

Aluminii. oiide of iron, and ft irage of phosphates, - .067 

SulplmLc of lime. .010 0.515 

The soluhh vmUer, dried and ignited in a platinum capsule lost of 

Organic and volatile matters, O.30O 

And the fi-xed residue contuined 

Carbonate of lime, .077 

Carbonate of mogacEia, .097 

Potasli, .038 

Bodn, .021 

Alumina, Ac, a trace. .633 

Inftll, 1.040 

Tbo air-dried soil lost 2.18 per cent of nunature, when dried at 
212°. 

Its composition is as follows: 

Organic and volatile maltcra, ...... 2.900 

Carbonate of lime, .(fiA 

Carbonate of magnesia, .330 

Carbonate of manganese .0£4 

Pliosphaleot lime, .221 

Alumina and oxide of iroD, - 6.129 

Polneli, .IfiO 

Soda. .043 

Silica and insoluble silicalca, 90.890 

Bulpbato of lime and Iqm, ..-..-. .069 

100.000 
It would be improved by a larger proportion of alumina and oxide 
of iron, which would increaso its power of absorbing and retaining the 
products of animal aud vegetable decomposition, gases and vapoiii. 
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PITTSBURG CO\L. 

For the purposes of comparison with the coals of Kentucky, a spe- 
cimen^f this coal was submitted to examination. 

No. 169 — Coal. Ldbdcd ''Pittsburg Cocdj^ sent to me from Louis- 
ville some years sincej and kept in a dry place, {in my cabinet,) ever 
since. 

A pure looking coal of a pitch-black color and considerable lustre. 
Heated over the spirit4amp it soflened and swelled up very much, and 
agglutinated into a very light coke. 

Speci 6c gravity, 1.291 

Composition, dried at the ordinary temperature — 

Moisture, .... « 00) ^^^j ^^j^^.,^^^^^^^ ^ ^^^^ 

Volatile combustible matters, - 29.70) 

Carbon in the coke, - - - 66.30) ^^^^ .... gg.SO 
Ashes, (yellowish-grey,) - - 3.00) 

100.00 100.00 

ComposiGon, dried at 212® F. — 

Volatile combustible matters, .... 30.003 

Carbon in the coke, 66.636 

Ashes, 3.061 



100.000 

The per centage of sulphur is only 0.055 in the specimen examined, 
which is probably a selected specimen. 
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IRON ORES— Continued. 
(b.) Carbonates of Iron 
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Tbo8'j which contauia notable proportion of bituminous matters are 
such a.s have received the namrj of Biack Band Iron Ores, in Scotland, 
England and Wales. 

For the purposes of comparison I h ;ve added to the table two analy- 
ses of one of the best of the European Black Band Ores, viz: 

a. C(fl^"d '^,W'.'ihr/\<i BlacJc BamV^ from its discoverer; from nmr 

A'rdrie; analyzed hy Or^ ColquoJionn. 

b. Same ore anahjzed bfl Dr. Thompson. 

In dili'erent specimens of this variety of ore, as analyzed by Dr. Col- 
quohoun, bHimilnom maUers were fonnd in proportions from 1.86 to 
17.38 percent. 

Alumina, from - - - - - - - l.to6. per cent. 

Silica, from 1.4 to 19.9 per cent. 

Iron, from 26. to 40. per ce»t. 

Results which agree very well with those above shown in relation to 
the Kentucky ores. 
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Khmabki^. No. 21 was sent as a hi/draidlc Unwilme. It coDtains 
mucli less than the quantity of eiJica and alumica usually present in 
good water limes. li' it is found by experience to form a good wattr 
cement, its //ffdrauUc character mut-t be mainly due to the magutsia 
which it contains in large quantity. 

Nn. '2'2, which was supposed to be an iron-ore, deserves trial as a 
water lime. 

Nos 132, 133, and 14, resemble very much the Black Band 
iron-ores; but the i^mall proportion of iron which they contain renders 
them of no value in tiiis relation, especially as they gener;illy contain 
injurious quantities of phosphate of lime, which will prevent their use 
as fluses for the richer ores. 
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Remarks. For comparison, the composition of four foreign days 
is given above. 

1 a. From the white bed, plastic clay formation^ used in pottery^ near 
Farnham. Analyzed by Mr. Wjiy. 

b. Best Stourbridge fire-clay. 

c. Berlin porcelain ware, (burnt?) 

d. Superior porcelain day. 
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SUPPLEMENT TO PAYETTE COUNTY, KENTUCKY. 



MINEaAL WATEB8. 

In the sQmmer, 1852, Mr. John S. Wilson, boring for water in the 
cellar of his store, on Cbeapside, Lexington, (q)po8ite the court-house,) 
obtained a pretty strong saline chafybeate water — a kind of mineral 
water which is somewhat rare in our blue limestone (lower Silurian,) 
formation. 

This water first appeared forty feet below the level of the street^ 
after boring through twenty-six and a half feet of solid limestone oon- 
iaWng hard masses of pyrites. 

The water efferresees slightly; has a marited saline and chalybeate 
taste, and speedily deposits a red ochreous sediment when allowed to 
stand exposed to the atmosphere. It has been much employed, since 
its discoTery, as a remedial agent Its strength is found to vary at 
different times — ^being often greater just before a rain. It appears to 
have become slightly weaker, but has not materially altered since it was 
first obtained. 

An average proportion of its saline contents was obtained by slow- 
ly evaporating, in a beaker glass, on the water bath, two hundred and 
forty ounces Troy, supplied to the glass as the water evaporated during 
the course of nine months. 

The proportion of free carbonic acidy as ascertained by a separate 
process, in which it was precipitated by ammoniated chloride of barium, 
is as follows: 

Free carbonic acid, - - - - in 20 JQbs Troy, in 1 ib Troy. 

39.0428 grains, 1.9621 

82.6000 cubic inches, 4. 1 300 

Composition of saline contents — 

In 20 JDbs Troy. In 1 ib Troy. 
Carbonate of iron, - - - 6.3003 0.3160] In the in- 

Carbonate of lime, - - - 36.6871 1.8293 soluble 

Carbonate of magnesia, ... 2.6610 .1280 I portion. 

Sulphate of lime, - . - - 4.9109 .2466 on evap- 

Silica, 1.3748 .0687 oration. 
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The mineral waters uscally found in this foraiation contain sulphur- 
etted hydrogen, with chloride of sodiitm, &c., kc, as estnplified in Ihe 
composition of the celebiated Blue Lick water. 

The iia'trs of a'most every deep bored well in this neighborhood 
exhibit more or less evidences of the presence of the ealine nnd yae- 
eous ingrf^lients which chamcttrize the Olue Lick water; some in f-o 
small amount as to have a mere tiace of euliihuretted hydrogen, olhei-s 
BO strongly as to entitle them to he classed as niinerat waters. In some 
the common salt predominates, and sulphuretted hydrogen is almost 
entirely absent; a'l bearing evidtnce to the sub-marine origin of our 
limestone strata. The full examicatiou of the v.mous mineial watei-s 
of this and the other formations must be reserved for future investi- 
gations. 
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APPENDIX TO THE CHEMICAL REPORT OF THE GEO- 

LOGICAL SURVEY. 



Most of the time allotted to this part of the survey having been de- 
voted to the laboratory work, less in space is given to theoretical views 
and general applications than perhaps would have been satisfactory to 
some of the readers of the report. The writer was, however, impress- 
ed with the importance of the fact that the careful ascertainment of 
truth should be the basis of all reasoning, and that, especially in the 
study of natural objects nnd processes, nothing can supercede, in the 
commencement, the patient labor of observation and experiment; that, 
moreover, when the composition of our Kentucky ores, soils, and min- 
erals in general is once accurately established, their applications to our 
wants and uses would be obvious to all well informed pei*sons. He has 
therefore consumed the time mainly in the analyses, and made up his 
report principally of their results. 

It would have been easy to have filled many pages of the report 
with general consider aliojiSy applications^ or theoretical views in regard to 
the soils and minerals of our State, in relation to the cultivation of the 
soil, the manufacture of iron, or to other manufactures in which they 
are employed; to have made the report an elementary work on agricul- 
ture and the mechanical arts; but there are many good works, easily ac- 
cessible to persons interested in these pursuits, in which these matters 
are fully developed ; and the writer has thoughf it to be his first duty, 
at this stage of the business, to endeavor to make out the composition 
of as many of the soils and minerals of Kentucky as would be possi- 
ble in the time which he had at his disposal, leaving for the future the 
general considerations and applications which might naturally present 
themselves. 

The study of the science of agriculture is becoming more and more 
important as thogood lands of our country become gradually deteriorat- 
ed by a thriftless husbandry, or as the poorer lands are brought into 
cultivation. Whilst the country is new, and the soil so rich that suc- 
cessive cropping for a number of years causes no very sensible diminu- 
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tion of its products, it caonot he expected that the farmer will care 
much or know much of those essential elemeuts, resident in the soil, 
without which uo plant can grow or mature its seed ; but the time will 
inevitably come when this subject will be forced upon the attention of 
the agriculturist and the political economist, and the study of the science 
of the cultivation of the soil will become a lirst necessity. 

It is the part of a wise and provident man, or uation, to look at 
and provide for future contingenciea, and it is not too soon now 
to begin the work of the ascertainment and diffusion of this kind of 
knowledge. Already some of our richest soil, in the blue-grass 
region, shows, by chemical analysis, evident signs of partial loss of 
the indispensable ingredients of its fertility ; as may be seen by com- 
paring the analysis of No. 27 with that of No. 28 ; the one vii^io 
blue limestone soil from Fayette county, Kentucky ; the other, soil 
from the same tract, taken from a spot in close proximity, which has 
been for many years in cultivation, (see also page 100 of Dr. Owen's 
geoeial report;) and there can be no doubt that similar comparative 
examinations, of the uncultivated and long cultivated soils from other 
districts, would show precisely aualagous results. 

The idea that the soil is inexhaustible — a bank on which we may 
draw forever without precaution — is held at present by very few, theoretr 
ically, although pracll'-aUn tho great majority of our fanners seem to 
entertain it, and act upon it without scruple- The positive facts, which 
have been ascertained by chemical analysis, in relation to the elements 
of plants and of or^nic beings generally, are gradually becoming 
known to the masses, and by the improvement of the common edu- 
cation of the people, we may hope that this knowledge, so important 
to agriculture and the arts in general, will be more widely diffused. 

It is demonstrated, by general experience in the laboratory, that 
no vegetable, the most minute, can grow, no microscopic vegetable 
cell, iu short, can be formed without the nssistance of certain mineral 
substances, always to be found in fertile soils; and that whilst the 
greatest proportion of the weight of vegetable and other organic 
bodies, composed of carbon, hydrogen, nitrogen and oxygen, may be 
derived from the gases of the atmosphere and from water, the fixed 
materials, always found in their ashos, drawn from the soil by the 
living plant, are equally essential to vt^etable growth. In the absence 
of these, whatever may he the abundance of the atmo!<pheric elements, 
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Y^etable developement would be impossible; eyen the absence of one 
or more of ihem would prove an insuperable obstacle to growth. 

As the atmospheric elements are everywhere abundant^ these Jixed 
demmtSj existing in the soil and in the surface water, are more e&- 
peeially worthy of the attention of agriculturists in all paits of the 
world. It was the removal of these, (xc of some of them, by succes- 
sive exhausting crc^ of tobacco, corn, &c., which caused the reduction 
of much of the soil of Virginia from a state of high fertility to one 
of almost hopeless sterility ; as, on another continent, the constant ex- 
portation of grain has rendered worthless countries which formerly 
were the granaries of Europe; a spendthrift system whidi, if long 
continued, will, in the course of time, bring even the rich prairies of 
the West to the condition of sun-burnt deserts. 

In order justiy to i^reciate the value of the min^»l ingredients 
of v^etables, tiie reader, havii^ acquired some knowledge of elemen- 
tary chemistry, may consult some of the recent valuable publications 
on the chemistry of agriculture; none, perhaps, would be more satifi- 
fiictory than the '^Lectures on the AppUcaiions of Chemistry cmd Geolr 
ogy to Agriculture. By Jas. F. Johnston ;" re-published in this country 
by T\^ey and Putnam ; and there are other good works on these sub- 
jects, of more recent publication, easily accessible. 

The examination, by chemical analysis, of the ashes of plants in 
which these mineral ingredients are always found in their natural pro- 
portions, enables us to appreciate fully their value in the economy of 
organic nature. In no plant or part of vegetable tissue are they ab- 
sent Usually all present in every plant, they vary in their relative 
proportions in different vegetables, and even in dLOferent parts of the 
same v^etable — some plants requiring' for their healthy growth more 
potash, some more soda, lime, oxide of iron, silica, or phosphates than 
others. A soil which contains them all in sufficient abundance is a fer- 
tile soil; and one &om which they are entirely absent is hopelessly 
sterile until they are supplied. 

These important elements of vegetable nourishment are potash, soda, 
lime, magnesia, oxide of iron, oxide of manganese, phosphorus or 
phosphoric acid, sulphur or sulphuric acid, chlorine, silica, and a few 
others found in minuter proportion. These exist in various states of 
combination in the fertile soil, and in relatively small proportion, ex- 
cept the silica, in particular, which forms the greatest weight of all 
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soils, but in the insoluble state of Fand, in various degrees of fineiiGss. 
Tboy ara all dissolved, in notable quantity, by the water which fftlls 
from lheiitmo8phere.pnt]eii'aIly by the aid of the carbonic acid which it 
always Cflataias, and i^artly by the organic acids resulting from the de- 
composition of nnimil and vegetable substances in the soil. The opt m- 
tion employed in the analyses of the soils, given in the present repoi-t, 
by digesting them in water containing e:u'bonic acid, always showed 
the solution of a considerable quantity of these nutritious niinoial in- 
gredients, and exemplifiixl the mode in which these subst inces, gener- 
ally little soluble in pure wntev, are natuially dis&olvcd and nindo 
available for vegetable nourishnit^nt. 

To give an idea of the quantity of these subsfaneos removed from 
the land in the usual i onrio of cropping, the following table is append* 
ed. It has been collated from the second volume of Dr. Esitmons' 
Agrictdliire of Ncio ^ovk, pre]nred and published at the cxpeiisa of 
that Stite, as a piirt of the great worli, "oa the Stdural Midovi/ of 
J^m York:* 
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TECHNICAL TERMS. 



Complaints are sometimes made, by practical (armers, that the re- 
porfca of agricultural chemists, and works on agricultural chemistry 
are loo technical for their comprehensions. The use of technical or 
scientific terms is deprecnted, even by some well educated persons, as 
tending to darken the subject. A little reflection, however, will enable 
them to see that they are just as indispensable as the dilferent naiues 
used to designate different persons, aad that instead of obscuring they 
render the language lucid and deGnite; and for this purpose, as well 
as to designate subsfances and properties which are not usaall)' men- 
tioned in common parlance, they are uecesiiarily employed. In the 
present age of scientific advancement and iippUcation it should be 
part of every system of common education to give a knowledge of the 
general principles and ordinary terms of modern science, and especial- 
ly those of natural science; and when our educational systems are bet- 
ter adapted to the progress of science and improvement, these terms 
will be no more ditllcult to the educated man than the names in the 
Heathen M3'thology are to the classical scholar. 

In the present report it is believed that no terms are used which are 
not defined in Webster's folio or octavo dictionary. 



RE-EXAMINATION OF THE SOILS FOR PHOSPHORIC 
ACID. 



The correct estimation of minute quantities of phosphoric acid in 
complex mixtures, especially when, as in soils, it is associated with 
lime, magnesia, oxide of iron, and alumina, is a matter of considerable 
difficulty. The various processes which have been hitherto proposed 
are generally either inaccurate or exceedingly tedious; hence perhaps 
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the reason why, in soil analyses, the phosphates are not as frequently 
estimated as their very great importance to agriculture renders desira- 
ble. 

Having procured some molybdate of ammonia, and repeated the 
process of Sonnenschein for the estimation of phosphoric acid by means 
of this re-agent, the writer was convinced that this is at once tho 
easiest, most generally applicable, and most reliable, with certain pre- 
cautions, of all the methods for the estimation of this acid. He has, 
therefore, while this report was going through tho press, submitted all 
the soils described in it to a new examination by this process. Tho 
results are as follows : 

Per cmiage of Phosphoric Add in the soils described in Hie preceding 

pageSj each dried as there stated. 

PER CENT. 

No. 1 . Soil from soutliem part of Ballard county. Phosphoric acid^ -»0. 116 
No. 2. Soil from north-west part of Ballard county. Phosphoric 

acid, .166 

No. 10. Soil from southern part of Butler county. Phosphoric acid, .076 
No. 20. Soil from southern part of Christian county. Phosphoric 

acid, ,129 

No. 27. Soil from Fayette county. Virgin soil. Phosphoric acid, .466 
No. 28. Soil from Fayette county. Soil of old field. Phosphoric 

acid, ,379 

No. 29, Soil from Hickman, Fulton county, (bluff.) Phosphoric acid .108 
No. do. Soil from Hickman, FuUon county, (under the grarel bbd.) 

Phosphoric acid, - .167 

No. 126. Soil from Henderson county. Phosphoric acid, - - .129 

No. 128. Soil from Hickman county, while soil. Phosphoric acid, • .129 

No. 1 38. Soil from Hopkins county, soil and subsoil. Phosphoric acid .089 

No. 140. Soil from Livingston county. Phosphoric acid, - - ,064 

No. 141. Soil from southern part of Logan county. Phosphoric acid, .076 
No. 166. Soil from northern part of Muhlenburg county. Phosphoric 

acid, .090 

No. 161. Soil from northern part of Simpson county. Phosphoric acid, .129 

No. 162. Soil from Todd county, red clay subsoil. Phosphoric acid, .062 

No. 163. Soil from Todd county, soil and sub-soil. Phosphoric acid, .168 

No. 166, Soil from Trigg county, barren oak land. Phosphoric acid, .063 

No. 168. Soil from western part of Warren county. Phosphoric acid, .076 

The soils which have been analyzed sinoe the pi^paration of the 

body of this report have all been submitted to this same piooess for 

the estimation of their phosphorio acid. 

ROB. PBTEB. 
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TOPOGRAPHICAL REPORT. 



Having received the appointment of assistant to the Geological Sur- 
vey of Kentucky, approved June, 1854, and having qualified by the 
8th of that month, it was not until the September following that I 
was ordered into active service, when having received instructions 
to take the field, I proceeded to make a reconnoisance of part of 
Union, Crittenden, and Livingston counties, mainly to ascertain the 
most effectual method of correcting the very imperfect and false plats 
of those counties, as they were exhibited on the best known and ap- 
proved maps of Kentucky. An actual linear survey having been de- 
termined upon, it was proposed, if practicable, that a survey of the 
nature of the present coast survey made by the government of the 
United States should be adopted. 

The features of the country were found, by examination, to be in 
many respects favorable to a survey of this character, there being a 
sufficient number of commanding ridges with many subordinate isolated 
knolls well situated for stations for a primary triangulation; but the 
expense necessary for the establishment of such stations, and especially 
the immense labor that would be required in removing the primative 
forest around and in the lines between stations, would involve the out- 
lay of sums entirely beyond the control of this branch of the survey. 

The rectilineal method of surveys was then considered. This 
method divides a territory into squares of one square mile each, by 
lines intersecting each other at right angles, supposed to be due north 
and south and east and west. Practically this method has been found 
to abound in errors, and requires corrections, both in course and quan- 
tity at the beginning of every township or square of thirty-six square 
miles. This method would require that there should be carefully sur- 
veyed, and marked eighty-four miles of lino and a travel of at least 
as many additional miles, or one hundred and sixty-eight miles of 
travel for every thirty-six square miles, equal to four hundred and sixty- 
six miles of travel to every square mile of territory examined. This 
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method was therefore rejected as too expoiisive for the limited means 
appropriated for Ihia hraiich of the work- 

It wab therefore determined that a traverse Bur?ey ehtuld be adopted 
as the only method within the reach of this branch of the service by 
which approximate results could be obtained. 

This method having been detemuned upon, and the mode and man- 
ner of carrying the same into execution being left, to my discretion, I 
proceeded to orgimize my corps for field duties. 

Owing to the unusual duties required it was found exceedingly diffi- 
cult to procure the necessiuy assistants, and it was not until the 4th 
day of December, 185i, that the field work was commenced in form, 
the topographical corps consisting of Sidney S. Lyon, Walter A. Nich- 
olson, sub-assistant, Wm. Carr, James M. Price, and H. C. Shermau, 
this corps being provided with a van for carrying the camp from point 
to jwint as the progress of the work required. 

From the facts obtained during the reconnoissanoe it was deemed 
advisable that the sur\'ey should commence at some one of the best 
established points on the Ohio river near the margin of the Great 
Western coal field; Casey ville, in Union conuty, was selected as the 
point at which the work should commence- 

Onii^ to the very unsystematic manner in which the early land 
surveys of Kentucky were made, there are few or no well established 
geogriiphical points in the State ; the boundary of the Stutc ibrmed by 
the Ohio river, having been established approximately by the surveyors 
of the United States lands lying in Ohio, Indiana, and Illinois, has been 
copied £rom those surveys and applied to the maps compiled for Ken- 
tacky. 

The lines of Green, Kentucky, Licking, Big Sandy, and probably 
some of the smaller rivers surveyed under the direction of the State 
Board of Internal Improvement of Kentucky, are perhaps also ap- 
proximately correct, but I have no accurate information as to the char- 
acter and extent of these surveys. Indeed I am not aware that any 
surveys at all reliable have even been olficially published of Kentucky 
geography. 

With the exceptions above alluded to there are probably no surveys 
in Kentucky that have had any further object in view, than giving 
boundaries to land, and the surveys for this purpose have not generally 
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been returned for record in such form as to be of any practical utility 
in the construction of maps of the territory so surveyed. 

On the 4th of December, the topographical corps took the field, 
starting at the shore of the Ohio river at low water mark, and extend- 
ing the lines in various directions, making special not^ of such mat- 
ters as were of topographical and geological interest met with on the 
lines, and when practicable observing angles from the lines to all in- 
habited houses. The lines were run with reference to the geological 
or topographical character of the country. 

On the 21st of December it was deemed advisable to increase the 
force employed, and run lines of levels simultaneously with the com- 
pass lines. Mr. Sherman having fallen sick, was paid off, and Frank- 
lin Armstrong and John Cawthon were added to the corps, and com- 
pass and level put into active operation, and the work continued until 
the 21st day of January, 1855. The weather being now unfavorable, 
the corps were directed to report to you at head quarters, and were paid 
off and discharged for the season.* 

I then proceeded to make up the field work. The topographical 
corps again took the field on the 26th day of April, reduced, however, 
in force in consequence of our limited means, now consisting of my- 
self and two chainmen. 

With this force the work was continued until June 8th, 1855, when 
the assistants were paid off and discharged, after which the field work 
was continued untU the 1st of July, when active field operations 
ceased. 

In October the office work was resumed, and the entire field work 
laid down on a scale of 3.8 inches to the mile. This map has been re- 
duced to a scale of 50^000 or 1.2672 inches to the mile. 

For convenience in referring to this n^p, as well as for a systematic 
division of the territory, it has been laid off into squares of one mile 
each, and the larger divisions into squares of thirty ^ix miles or town- 
ships. These« townships are the result of the extension of the town- 
ship lines from the neighboring States of Indiana and Illinois, east- 
wardly and southwardly, and have been marked eastwardly and west- 
wardly from the meridian of Uniontown; and northwardly and south* 
wardly from the township line, passing from Indiana into Union coun« 
ty, where it nearlj^' intersects the mouth of Highland creek; the lattey 

line, if reduced eastwardly into a base line, will ]nin nearly centrally 

49 • f 
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through the State. This mode of dividing the map will greatly aid 
the eyeio judging of disfances, aod ivill facilitate all references made 
to it, and is probably the best division of the State that can be 
adopted. 

It wOi be seen that the territory covei-ed by the map embraces an 
wea of about five hundred square miles, of the counties of Union and 
Crittenden. 



The principal and highest range of hills in Union county is known 
as the Bald Hill Range. It rises in Township 2 S., Range 2 W., and ex- 
tends due four miles, to the flat lands known as the Scatters of Cypreas. 

This range again makes its appearance in section 11 , T. 2 S., R. 1 
W., extending eastwardly to that part of the range known as the 
Chalybeate HillSj having passed through sections 11, 12, 13, and 14, 
T. 2 a, R. 1 W., entering T. 2 S., R. 1 E., in section 18, passing 
through that section, and sections 17 and 16 of the same township; 
here the range inclines slightly to the south, passing into st^ctions 21 
and 22, which it crosses diagonally south-east and north-west into and 
through section 23, crossing the last section by the same course, form- 
ing what is known as the Sulphur Spring Hills. From this point the 
range branches, and throws off long spurs on the south; one spur 
encircles the head of Eagle (creek) fork of Cypress, and is connected 
by low undulating hills. On the south side of this creek, to the di- 
viding ridges between Eagle and Wash creeks, another long spur is 
thrown off southwardly, which forms the dividing line between the 
waters of Dyson's and Ramsey's creeks; on the north, low spurs are 
tjirown off, dividing the waters of Lost creek and the waters of Cypress, 
Lost creek and Big Mason, Big Mason and Casey's creek, Casey's and 
Anderson's creek, with a number of minor spurs dividing the smaller 
branches, near the head of Highland creek. Eagle, Dyson's, Ander- 
son's and Casey's creeks have their sources in the Sulphur Spring 
hills. Lost creek rises on the north side of the same range near the 
Chalybeate Springs. From the Sulphur Spring hills the Bald hill 
range is broken into a number of nearly parallel ridges, which extend 
into Hopkins county by a course nearly east and west The greatest 
elevation ascertained along this range being equal to S25 feet above 
low water of the Ohio river in 1854. 
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North of the Bald Mil lange there is an irregular range of hills rising 
in altitude in section 20, T. 1 S., R. 1 W., extending in a north-east- 
wardly directioin through sections 21, 22, 23, and 13 of the same town- 
ship, and into section 18, T. 1 S., R. 1 E.; here this range is separated 
by the valley of Lost creek, rising again in section 8, same township, 
the lange is continued along the north side of Little Mason creek to 
and east of the Morganfield and Henderson road, on Highland creek, 
while the west end of this branch of the range runs irom section 8 
northwardly, and terminates in bold escarpments against the flat in- 
undated river bottoms above Highland creek which meanders sluggishly 
at their base. 

The ^Anvn Rock" ange of bills jise in section 10, T. 3 S., R. 2 
W., where this range of hills attain their greatest height, (245 feet 
above high water,) running with a gradually decreasing elevation 
through sections 11, 11, 14, and 13, T. 3 S., R. 2 W., entering T. 
3 S., R. 1 W., in section 18, which it crosses^ and enters the rich flat 
lands at the head of Locust Lick creek, and is only indicated by 
symmetrical knolls of various sizes, sometimes rising sixty-five to 
seventy feet in height, having a base varying in area from five to 
seventy">five acres, terminating in a rounded irregular hill in section 
21, same township; here it has a less elevation and passes through 
sections 22, 27^ and 26, forming a sloping table, abrupt on the south, 
with a gradual inclination on the north, to Cypress creek. This range 
again appears on the east side of Cypress, where it occupies a greater 
base and is most favorably seen at ^Toplar Ridge," and ^^Coal Hill," 
in sections 25 and 26, same township; continuing in the same course 
it extends through section 31, T. 3 S., R. 1 E.; sections 6, 9, 10 and 
24, T. 4 S., R. 1 E.; sections 19, 30, 29, and 32, T. 4 S., R. 2 E.; 
passing into Hopkins county, the direction changes more to the east 
extending into section 33, and same township. 

^Bethel ERW^ form a bold and well defined range in sections 7 and 
8 in T. 3 S., R. 1 W., extending eastwardly into sections 1 and 12, T. 
3 S., R. 2 W., and is lost and obliterated by the Scatters of Cypress; it 
appears ag^n in sections 27 and 21, T. 2 S., R. 2 W., where it attains 
an elevation of 255 feet 

In this township liie masses forming the Anvil Rock, Bethel, and 
the Eagle creek, or Jerusalem school house range (?)'are crowded to- 



A 



388 ToroGBAPniCAL eetobt of geolocicji. bcrvet. 

getlier and form apjarently a confused range of hills and ridges, which, 
however, are sueceptible of separation. 

The hills occupying section 15, N. E. corner of 24, S. W. of 14, 
and N. W. of 23, being formed by all thp masses lying below the An- 
vil Kock range, and above the rocks of the millstone grit series, which 
form the southern slopes of Bald hill. There is also a well marked 
line of division between the masses fonning the ranges of the Bethel 
hill and Jenifakm hill. This line enters section 24 on the east eide, 
with the line of a nameless branch; then by a north-west course 
crosses section 24, and enters section 15; and down another nameless 
branch, a tributary of Cypress of the Ohio. Between the sources of 
these two streiims the hills are reduced from two hundred and fifty-five 
feet to about thirty-five feet above high water, or seventy-five feet above 
low water of the Ohio river. 

Eastwardly the Bethel hill range rises agun in section 9, T- 3 S., R. 
14, and extends in a coui-se due east across the township, when it is 
lost in the low rich flats of the Pond fork of Crab Orchard creek; up* 
piaring figain in section 30, T- 3 S., B,. 1 E., when it attains an eleva- 
tion to the [■ame ninge in section 7, T. 3 S., R. 1 W., when it was found 
to be 247.84 feet above low water at Caseyvllle, 1854. Further cast- 
wardly this range has not beensatisfactoriiy determined. 

On the Ohio river, at Caseyville, the milLstone grist rises in a bold 
range of hille, having a course nearly north and south, capped in many 
places by the masses of the lowest workable coal beds. This range 
extends to Trade-water river, making a bold rocky bluff on either side 
of the gMp Ihixiugh which this stream finds an outlet into the Ohio. 
On the south side of Trade-water these bold rough masses extend in a 
course varying to the cast of south. In section 20, T. 4 S., R- 1 E., 
they attain an elevation of about four hundred feet. At this point 
the line of these hills charges its direction and runs parallel to the 
general direction of Trade-water, runnirg boldly up to that stream in 
section 16, T. 5 S., R. 1 E., defining with a strongly marked outline 
the limit of the productive coal measures. 

This range of hills having no general name, may be appropriately 
denominated the conglomerate range. 

A very marked peculiarity of this district is that all of the ranges 
of hills enumerated are severed by low lende, crobung these lines 
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nearly at right angles with their direction. The subject will be no- 
ticed more in detail in the course of this report 

BAAINAGE. 

The drainage of this district necessarily depends on the confignra- 
iaon of the hills and dividing ridges, therefore, the lines of the princi- 
pal streams conform neariy to east and west courses, except when the 
dividing ridges have been severed by denudation, or when they have 
sunk so far below the general elevation of the range to which they be- 
long that the water courses find their beds above the rocks which along 
other parts of the ranges form their summits. 

Trade-water. — This river enters the Ohio two and a half miles be- 
low Casey ville, in T. 4 S., R. 2 W. The general direction of this 
stream is from south-east to north-west, but it is remarkably crooked; 
and the current very gentle, being in fact a succession of pools, sep- 
arated by gentle ripples, having a M of less than four inches to the 
mile. 

Cypress Creek. — ^This creek takes its rise in the ^(Bald Hill" range, 
where it is known as Eagle creek, and for some distance of its course 
receives most of its tributaries from the north side, all rising in the 
Bald hill range. It runs southwardly about two miles over the up- 
turned edges of the coal measures, which abut conformably on the 
western slopes of this range, the main body of the hills being formed 
by the tilted rocks of the millstone grit and sub-carboniferous lime- 
stone, which are protruded through the masses of the coal measures, 
and may be found in many places in this range dipping south, south- 
east, and south-west, at angles varying from 71^ to 18^, the angle of 
dip gradually decreasing to the south of this range as the elevation be- 
comes less. The upper part of this stream having had a course to the 
north-west for several miles, with a well formed bed in section 15, T. 
2 S., K 1 W., reaches a flat known as the Scatters of Cypress, where 
for several miles no regular defined bed can be traced ; the waters of 
the stream, spcading far and wide, make a great curve to the west, and 
pass around and through the gaps in the Eagle creek or Jerusalem 
School House hills and the Bethel hill range. 

After being thus deflected they flow in a line nearly parallel to the 
latter range, along its south side, in a south-east course, untU it reaches 
seotion 26, T. 8 S., R. 1 W^ when it is turned to the south-west by a 
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sharp bentl, when In contact with the Anvil Rock mngo, and by th&t 
course reaches Trade-water in section 33 of same township. 

The levels carried along Cypress show a descent of only two-tentha 
of a foot per mile. It is worthy of remark that in the course of this 
stream, from the head of "the scatters" until it again finds an imper- 
fect bed in Beotion 12, T. 3 S-, R. 2 W., there is abundant evidence of 
a general depreseion. From the lower end of "the Scatteca" the creek 
evidently has its bed on the out-cropping shaly beds which form the 
base of Bethel hill. 

Crab Orchard creek is formed by a number of confluents, the most 
northwardly of which — Dyson's creek — rises in theSulphur Spring hills 
of the Bald hill range, runs south-west, enters and is lost in a succes- 
^on of flats known as the Pond fork, which having received a number 
of minor tiibutaries from the hills south of Eagle or head of Cypress, 
passes off by a south-east course ; receives Ramsey's creek from the 
north side, and having reached section 2, T. 3 S., R. 1 E., it takes a 
direction nearly south for about five miles, crossing in its course the 
members composing the Anvil Rock range. Its course is then nearly 
due west for four miles, when it enters Tiade-water. 

Cypress creek of the Ohio rises in the Grundy hills, the west end 
of the range north of the Bald hill range, having its course parallel 
with the Ohio river; running through a succession of ponds and flat 
awiimpy lands, being subject to overflow throughout its ontLro course, 
receiving &om the east a oonsideiahle number of namdess creeks and 
drains, enters the Ohio river in section 8, T. 3 S., K. 2 W., having a 
length of about sixteen milae. 

Lost creek .rises in the Chalybeate hills of the Bald hill range, runs 
north through a rich flat county, but without a defined bed for eight 
miles, until within half mile of the Ohio river, where it is deflected 
westwardly, and runs Edx miles parallel with it, entering 'it opposite Wa- 
bash island. 

Atiderson^s, Casey^s, and Big Mason rise in the Blue hill range, aod 
run off in courses divei^ng from each other, emptying into Highland 
creek. 

Highland creek rises in tiie Bald hUl range, and runs northwardly 
about fourteen miles, receiving Anderson's, Casey's, and a number of 
minor stxeams; it is then deflected to the west, and afler a couise ^ 
ittne miles -eidiem the Ohio river at Uniontofwo. 
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FLATS AND LOW LAJSM. 

The hill land approaches the Ohio river at TJniontown and Casey- 
ville. "With these two exceptions, the Ohio bottoms vary in width from 
one-half a mile to three miles, subject, in floods of the Ohio, to be cov- 
ered by the waters of that river, the bottom being generally lowest at 
the base of the high land, abutting against the river bottom; the val- 
ley of Cypress creek varies in width from one-half a mile to four 
miles, generally of a rich black loam, requiring draining, by ditchings 
to bring it into cultivation. 

The valley of the Pond fork is also very wide for a stream of that 
size, being from three to four miles wide in its greatest expansion. 
The same remark will apply to Lost and Casey's creeks. A portion 
of the rich flats of both Lost and Pond creeks have already been re- 
claimed and brought into cultivation, yielding an ample reward for the 
capital and industry bestowed on what has been, until recently, con- 
sidered waste land; and the same remarks will apply to the wide^ rich 
bottoms on the minor streams of this county, which are now in pro- 
gress of reclamation. The soil of this county, except on the summits 
of the ridges, has been derived chiefly from the rich quartenary loams, 
and the lands having sufiered but slightly from denudation are conse- 
quently of superior quality . 

The primitive forest in the flat lands is cotton wood, swamp ash, 
box alder, pecan, red oak, white oak, sweet gum, black gum, red bud, 
and in swampy places crooked wood. On the upland and sloping 
lands, poplar, ash, white and black oak, with occasionally red oak, 
sweet and black gum, hickory, (several varieties.) There are a few 
localities where the sugar maple flourishes. Undergrowth: dogwood, 
hazel, spice-wood, sassafras, pawpaw, grape-vines, &c. The soil gen- 
erally is loose and friable, and of a deep black or mulatto color. 

There are two ranges of post oak flats, running eastwardly through 
the county, south of the Bethel hill rauge. One range occurs where 
the shaly beds between the third and fourth coals of the lower coal 
measures have been denuded of the loose loams of the quartenary 
deposits. 

The other range occurs from the exposure of similar beds, which 
occupy a position between the first and seconds beds of the coal 
measures reposing on the "Anvil Rock." Wherever either of these 
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beds have been observed, tbey were inrariable accomiwnied by a post 
oak flat, soil light colored, and nearly impalpable silicious earth. With 
the exception of the post oak glades, and the steeper hill sides and 
summits of tho B;dd hill range, and the hills of the millstone grit, 
seen in the south-weet corner of the county, and one or two points 
where this range ci-ossca to the north side of Trade-water, as at Longs- 
port and MonteKuma, the soil is of a superior quality, not difficult of 
cultivation, yielding abundant crops of com, wheat, oate, rj-e, barley, 
clover, tobaa^o, potatoes; orcliards thrive well; not much atteiiUoD 
has yet been bestowed on the cultivation of fruits. 



There are but few springs of water rising to the surface; those most 
worthy of note are the Sulphur Springs, rising in section 2C, T. 2 S., 
R. 1 E. The Chalybeate Springs, rising on the Southern slope of 
the Bald hill range, where they come to the suifaco between the beds 
of the mill stone grit series, which at this point dip at the rate of 71° 
to the south. These springs are in aectinu 21 of the same township. 
Another spring, remarkable for its boldness and constancy, and the 
character of its waters, rises in the black flats of the Pond fork, and 
after spreading eastwardly a distance of about seventy yards, is swal- 
lowed by the loose materials composing these flats. In section 12, 
T. 2 S., R, 1 W., a bold spring risoa fi-om a bod or vein of barj-tes or 
heavy spar; this mineral appears to be very abundant in this locality; 
very palatable water can generally be obtained in sufficient quantity 
by sinking wells, both for domestic uses and stock water, within fifty 
yards of the surface, or even at a much less depth in many places. 

GEOLOOr. 

The great distinguishing geological feature of this district consists 
In its coal measures, which are co-exteasive with the county. The 
southern and western out-crop of the deepest seated coals conform to 
the line shown upon the map of this county, running through sections 
20 and 19, T. 5 S., R. 2 E.; sections 24, 13, 12, 11, 2, 3, 4, 9, 8, 7 
and 6 of T. 5 S.^ R. 1 E.; sections 32, 31, 30 and 19, 54 S., R. 1 E.; 
sections 24, 25, 26, 23, 22, 15, 14, 10, 9, 4 and 5, T. 4 S., R. 1. W.; 
sections 32, 29 and 31, T. 3 S., R. 1 W.; sections 36, 25, 26, 23, 22, 
15, 16, 9, 4 and 5, when it enters the Ohio river and again appears on 
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the Saline creek in Illinois. From section 26, T. 3 S., R. 2 W., 

though the out-crop is covered by the aUuvial bottoms of the Ohio, 

and is not seen, the out-crop line may be relied upon as approximately 

correct, the tops of the hills on the neighboring shore of the Ohio 

liver in Illinois being covered by the wasted materials of the Bell and 

Cook coals of the lower measures, which are distinctly recognizable. 

Southwardly of the out-crop line the rocks are dipping much more 

rapidly than north of it; the rate of dip not being constant, seldom 

agreeing in any two localities; the direction of the greatest dip also 

varying with the constantly varying direction of the out-crog line. 

The line runs through the sections 9, 3, 11, 5 and 6, 55 S., 

R. 2 E.; sections 31, 30 and 19, 34 S., R. 2 E.; sections 24, 23, 14, 

15, 10, 9, 4, 5 and 6, T. 4 S., R. 1 E.; section 31, T. 3 S., R. 1 E.; 

sections 36, 35, 26, 27, 21, 20, 19 and 18, T. 3 S., R- 1 W.; sections 

13, 14, 15, 10, 9 and 4, T. 3 S., R. 2 W.; lections 31 and 30, T. 2 

S., R. 2 W., when it also passes into the Ohio river, and again appears 

on the Saline creek, marking the line of division between the upper 

and lower series of coals. The out-crop line of the deepest seated 

coals of the same coal measures may be distinguished along the foot 

of the Bald hill, in sections 9, 15 and 14, T. 2 S., R. 2 W., when they 

have been brought to the surface by the upUft, carrying with them the 

rocks of the mill-stone grit and sub-carboniferous limestone, which form 

the body of the hill. West of Cypress creek, no openings have been 

made into the coal beds. East of Cypress creek, along the southern 

face of the Bald hill range, coal has been worked in several places, 

which doubtless are the coals of the Lower Goal Measures. On the 

north side of these workings the body of the hills is based upon the 

sub-carboniferous limestone, which out-crops, near the foot of the hills, 

while the hills themselves are composed of the rocks of the mill-stone 

grit. In every locality observed, the rocks have in all parts of the 

hills uniformly a southern dip, evidently uplifting the deepest seated 

coal beds, which are on the south side of the range, dipping at high 

angles to the south, while on the north side of the Bald hill range the 

coal beds near the axis of the hills are also dipping south, and toward 

this range lying in great confusion, no beds being identified near the 

hills. These hills appear to have been raised from below, and thrust 

through the superincumbent coal beds, by a succession of dome-like 

waves. The centre of the Bald hill in section 11, T. 2 S., R. 1 W., 

50 
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being the anticliDal axis of the first vrave; near the north-west cor- 
ner of section 17, T. 1 S., R. 1 B., being the anticlinal axis of the 
secoud wave; near the south-west corner of section 20, T. 2 S., It- 1 
E., being in like manner the point of greatest elevation of the third 
wave. It will be seen by an examination of the accompanying map 
that there is a very great difference in the length of the waves here 
alluded to — the distance between the first and second being equal to 
nine miles, while the distance between the second and third is equal 
only to about four miles. It is possible that the Coal Measures south 
of the Bald hill range may be connected by a neck or isthmus, lying 
in a line north and south, occupying the great valley of the Cypress, 
extending across sections 7, 8, 9 and 10, T. 2 S., R. 1 W. In case 
they are not connected through this valley, then the Coal Measures 
south of the Bald hill range form an outrlyer, being severed from the 
great body of the western coal field, by this remarkable and hitherto 
little known lault, which, firom all the evidence observed, appears to be 
cotemporaneous with the disturbance producing the fractures, now the 
beds of the Ohio, Trade-water and Saline rivers. To the effective foroo 
producing this fault may also bo traced certain waves of elevation and 
depression in the materials of the Coal Measures. The lines of these 
waves may be tmeed. One of the most remarkable begins at the head, 
or north-east end of the Scatters of Cypress, and continues down that 
stream to the west end of Bethel bill in section 12, T. 3 S., It 1 W., 
when it is intersected by another synclinal fold, coming into the coal 
fields from the mouth of "Cypress of the Ohio," the line of apparent 
greatest depression running diagonally through sectious 9, 5, 6 and 
2, where the folds become one, running tbrongh the entire valley of 
Hine's creek. Another great fold of depression enters the productive 
coal field between Locust Lick creek and Trade-water river, having a 
coarse nearly north until it reaches section 9, T. 3 S., R. 1 W., when 
it appears to divide, one branch of the fold entering the Ime of Beth- 
el bill and running up the valley of Pearson's branch until it reaches 
section 2, T. 3 S., R. 1 W., when it changes its direction to the east 
and south-east, passing down the valley of Pond fork until it reaches 
section 1 9, when it joins the other branch of the same fold or valley, 
which baa passed down the valley of Cypress, having a width of near- 
ly six miles; the two folds having united, they are continued as one vul- 
ley, until it reaches section 11, T. 4 S., R. 1 E., when it is intersected 
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by another narrow valley of depression, one of which is parallel with 
the Bald hill range, about two miles south of it in T. 2 S., R. 1 W. 
Another enters the coal field at Half Moon Lick, on the Trade-water, 
and running neaily east enters the fold of Crab Orchard creek in sec- 
tion 15, T. 4 S., R. 1 E. Between each of these yalleys are corres- 
ponding lines, wherein the measures are elevated, forming as it were a 
succession of waves, the rocks being alternately elevated and de- 
pressed. 

It should have been noticed that thero are patches of the lower 
nieasuros lying outside or south of the line, making the out-crop of the 
lower measures south of Trade-water. That in sections 6 and 24 may 
be cited as one of these out-lyers, the precise boundary of which, not 
having been determined, it has not been laid down on the map. 

At the head of Pond fork there is an extensive bed of the highest 
of the Coal Measures, embracing the south-west part of T. 2 S., R. 1 
E., and the north part of T. 3 S., R. 1 E., being the beds associated 
with the Carthage rock in T. 1 S., R. 1 W., and equivalent to the 
Grundy ridge series. 

From the mouth of Highland creek up the line of that stream, the 
rocks dip southwardly, and meet a northwardly dip on the Ohio 
river, in section 2, T. 1 S., R. 1 W. The synclinal axis of l^s fold has 
a direction of about 15^ west of south, and if not severed by the 
Bald hill &ult is connected with, and forms a part of the series lying 
in sight at the head of the Pond fork of the Crab Orohaid creek. The 
fold that lies between Uie Bald hill range and the line of Highland 
creek is not so easily determined, the county being almost entiroly 
coverod by the loams of the quarternary deposits. The fact, however, 
that the measuros on Highland creek dip southwardly and northwardly 
in section 8, T. 2 S., R. 1 W., involves the necessity of a synclinal 
fold, whero the conflicting lines of dip encounter each other. Probably 
the fold will be found to occupy a middle distance between the lines of 
the roads firom Uniontown to the Highland Licks, and the road from 
Raleigh through Moiganfield to the same point Where this last road 
crosses Anderson creek, the rocks wero observed dipping north-west at 
the rate of 10^; on the line of Highland creek the rocks dip south and 
south-west and south-east at various angles between 2i^ and 6°. 

The cool beds and associated rocks on the north side of the Bald 
hill range wherover observed have uniformly the appearance of having 
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fallen southwardly or towards the line of the fault, and as far as ascer- 
tained the uppermoet beds observed are not lower than the Gth coal 
of the upper series; all the coals of the lower series will probably be 
found too deep seated for profitable workings north of this range. 

The coals numbered 6, 7, and 8 of the upper series will probably be 
the only coals that may be profitably worked in Union county, north 
of the Bald hill range- 
South of the Bald hill range there is no difficulty of reaching each 
of the eight beds of both series at their ont-crop. On the west side of 
Cypress of the Ohio this out-crop has been duplicated, the lower beds 
having been brought again to the surface by the Bald hill uplift. 

North of the Bald hill range, in the line of most favorable out-crop- 
pings of the upper series, these coals have been reached in several 
places; at one hundred and fifty feet on Highland creek three of these 
beds have been penetrated by three several borings made by Dr. John 
T. Berry ; two of the upper of these beds have been entered by boring 
on the fann of Mr. Wilson in section 27, T. 1 S., R. 1 W., at a depth 
of one hundred feet. The sixth coal of the upper series has been en- 
tered in natural out-crop in several places on sections 5 and 8, T. 2 S., 
R. 1 W., where it is known as the "Blue Coal." 

The broken and disturbed beds of the upper measures have also 
been entered and worked, to a limiti'd extent, near the Sulphur Springs 
on Casey's creek, in section 25, T. 2 S., R. 1 E.; another bed has been 
opened in the same section. The first of these beds is four feet thick, 
and dips south-castwardly at an angle of 45°, while the second is but 
twenty-eight inches, dipping iu the same direction at an angle of 15°. 
A coal four feet in thickness, standing vertically, has been worked to the 
depth of six feet, when it gave out, being a fragment of the beds dis- 
turbed and broken by the Bald hill dislocation or uplift. This bed lies 
in section 28, T. 2 S., R. 2 E. A bed of coal was observed on a 
branch of Highland creek in section 36, same township; this bed also 
dips rapidly toward the Bald hill range and has not been worked. 

South of the Bald hill range the seventh bed of the lower series has 
been worked succesefully by Col. John Bell, on section 5, T. 4 S., R 
1 W. 

An opening is now being made in section 10, same township, by 
Messrs. Wheatcroft and others, and, as I have been informed, succes- 
iuUy worked. This bed has also been opened ia seveial places in seo> 
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tion 23, same township, first by Col. Bell and subsequently by Dr« 
Sneed and others. 

It has also been penetrated by digging for water at several points on 
Trade-water, above Sneed's mines, but no regular workings have been 
made. It has been opened and regularly and successfiilly mined by 
the Messrs. Casey on section 31, T. 3 S., R. 1 W., and in section 25, 
T. 3 S., R. 2 W., near Gaseyville; but being at this place too thin for 
profitable working the mine has been abandoned. 

The eighth coal, as &r as I have been able to ascertain, has been 
mined in only one place in this district, in section 9, T. 4 S., R. 1 W. 
This bed is of very variable quality and thickness, rising as high as 
six feet and sinking as low as twenty-eight inches. 

The sixth or Ice House coal has, as far as ascertained, also been 
opened in only one point, in section 23, T. 3 S., R. 2 W. 

The fifth or four-feet coal has been opened on section 14, same town- 
ship, but has not been regularly mined. It is also to be found out- 
cropping in the bed of Trade-water at the mouth of Cypress creek. 

The fourth or little vein has been opened and regularly mined on 
section 14, T. 3 S., R. 2 W., also on section 34, T. 3 S., R. 1 W. It 
is worthy of note that these two beds, the fourth and fifth lying very 
close to each other and both being covered by a hard slowly weather- 
ing sandstone, may be traced without difficulty in nearly every part of 
their course through the county. 

The third or *^ve-foot coal," or Mulford coal, has been successfiiUy 
worked by James Mulford, Esq., on section 14, T. 3 S., R. 2 W.; al- 
so by Messrs. Smith, Matthias, and others, on section 15, same town- 
ship; with these exceptions, no openings into this coal are known. 
The line of its out-crop is strongly marked throughout the entire 
breadth of the county. 

The second, or middle coal, has been opened and worked in section 
10, T. 4 S., R. 1 E., known at this point as the Thompson coal; also, 
in section 32, T. 4 S., R. 2 E., where it is known as the Llewellyn coal. 
It has also been opened, and a small amount of coal taken firom it in 
section 13, T. 3 S., R. 1 W., and is probably the coal opened at Goal 
Ridge in section 36, T. 3 S., R. 1 W. It is worthy of remark, that this 
coal is rapidly increasing in thickness as we go eastwardly firom the 
Ohio river, where it is scant three feet, associated with micaceous shales 
and shaly sandstones^ while at the Thompson mine it has increased in 
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thickness to six feet, being there covered by six feet of black bitumi- 
nous argillaceous shales, (in contact with the coal,) above which are found 
beary masses of limestone. 

At the Llewellyn mines, and at the opening into the same coal, ou 
the land of John Wataon, the shales above the coal have thinned out 
to sis inches, while the limestone which comes within this distance of 
the coal has increased to a thickness of sixteen feet 

At this mine it is also to be observed that under a thin fire-clay, of 
one foot in thickness, is found a light grey colored limestone, nine feet 
in thickness. 

The first coal under the "Anvil Rock," and the first in the series 
of the eight workable beds of the Lower Coal Meaflures. has been work- 
ed for neighborhood use on section 10, T. 3 S., R. 2 W., where it is 
three feet in thickness. 

The same coal was entered on section 18, at thirty feet from the 
surface, in digging a well, where it was also three feet thick, and was 
again observed near the Thompson mine, where it has thinned to fif- 
teen inches of imperfect coal and "coal rash." 

Thus while the second coal of the lower series has doubled its thick- 
ness, the first has diminished by more than half the thickness which it 
has in section 10, T. 3 S., R. 2 W. The thickness of the rocks in- 
tervening between the base of the Anvil rock and this coal, has exr 
perienced a like diminutioD. 

It was very desirable that the third coal should have been seen, but 
no openings having been made into it, it was not visible. Its place, 
however, is well defined in this neighborhood by the post oak flat be- 
fore alluded to. 

OnthelineoftheCaseyvilleandMoi^nfield road, which runs nearly 
with the line of the dip of the masses forming the Coal Measures of 
the county at this point, the out^jrop of the first coal of the upper series 
is passed over in section 18, T. 3 S., R. 1 W. Near the line of Cypress 
creek, the out-crop of the second appears. Neither this coal nor the 
first has been worked, and they are only known by the sinking of 
wells which have penetrated their beds, the second coal having been 
thus ent«red at Malone's mills. The third coal of this scries has been 
opened and worked for neighborhood use and is known as the Davis 
coal. The fourth coal has not been opened but may be in the valley 
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of Cane creek; its thickness is not known but it is thought to be a 
coal of workable thickness. 

The fifth coal or Ghappel coal has been opened on section 31, T. 2 
S., R. 1 W., where it is twenty-six inches thick and of good quality. 
The sixth or Blue coal has not been opened in this part of the county; 
its out-crop may be observed on the line of the road^ on a tributary of 
Wash creek, and may be tiaced eastwardly until lost in the valley of 
Pierson's creek. No localities are known where the seventh and eighili 
coals have been opened south of the Bald hill range. 

It has been thought proper to accompany this report with a re- 
duced copy of map No; 1, Geological Survey, contrasted with a copy 
of the same territory taken fix)m the best published map of the State. 
From this contrast it may be seen to what an extent error has crept 
into the maps of this highly favored country. Diagram No. 1 is a 
traced copy of Union county, as shown by the best map of Kentucky. 
Diagram No. 2 is a firee hand reduction of map No. 1., Geological Sur- 
vey, reduced to the same scale as Diagram No. 1. No stronger argu- 
ment need be urged on the lamentable condition of the geography of 
the State than the comparison of these unpretending little figures. 

Accompanying the maps are five sections showing imperfectly the 
great flexions of the stratification, and the effect of the Bald hill fault 
as now understood. The line of the first four Diagrams starts in sec- 
tion 20, T. 4 S., R. 1 W., and run severally north and east of north; 
ihe line of the fifth Diagram runs nearly centrally through the county. 
These Diagrams should be applied to tiie map by causing the darkest 
lines to coincide with the lines marking the out-crop of the productive 
Goal Measures. 

Should the State continue Uiis, to her very important work, I would 
recommend that a line be laid down as a base of operations. 

By an examination of the map of Milne and Bruder, published at 
Louisville, it may be seen that a line running east from the mouth of 
Highland creek, Union county, would pass through Henderson, Daviess, 
Hancock, Breckinridge, Hardin, Nelson, Washington, Mercer, Jessa- 
mine, Madison, Estill ; near the line dividing Powell, Estill, and Ows- 
ley; near the line dividing Breathitt and Montgomery; through Floyd 
and Pike, and intersecting the Virginia line near the arm of Logan. 

The line thus laid down would divide the two coal fields of Kentucky 
into equal parts, and would give as long an east and west line as could 
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be obtained in the State. A line of this length properly surveyed, 
determined, and marked would be of incalculable advautage. It would 
intersect the State surveys on Green, Kentucky, and Licking rivers, 
and aa far south as the base line extended iuto the State would connect 
with the Ohio river. 

In connection with the survey of such a line, if possible, such as- 
tronomical observations should be made for latitude and longitude as 
would determine all important places touched by it. 

One of the most important branches of these observations would in- 
clude thoFe for the determination of the true meridian. 

The changes of the magnetic meridian through a series of years, 
and its differing considerable in contiguous tracts of country, have been 
fruitful sources of those vexatious litigations about land lines which are 
so common. 

Lines run eighty years or more ago, and marked by blazing or 
hacking trees, can now rarely be identified, for few of our forest trees 
retain such marks for over three quarters of a century. Even whore 
the initial point of such a survey is found it is diflicult to trace the 
lines, for the direction of the magnetic meridian at that time can not 
now be ascertained without considerable ti'ouble. 

To obviate this in future, it is proposed to erect at convenient dis- 
tances along the base line, such meridian marks aa may enable the sur- 
veyor to obtain, without difficulty, the true north, and therefrom the 
variation of the needle at the time of his survey. By noting this al- 
ways, we would have at once all surveys referable to a constant line — 
one subject neither to shift nor change. 
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Coal measures, total thickness of, and Bumber of b«ds, . . ^ 43 

Coal measures in UnioD county, * - 393 

Coal measures, upper, order of Rvperpoaition of, - - ' - 40, 42 

Coal, Mick's branch, ......... 216 

Coal, Mr. Miller's, 137,138 

Coal, James Mulford's, Cnion county, -..••. 997 

Coal, Naut's, on Sandy creek, 160 

Coal, Paint creek, - - - . 210 

Coal, Peach Orchard, analysis of bottom part of, . - - . 69 

Coal, Pennsjhania Furnace, Greenup county, .... 191 

Coal, four-fool. Penn^Jlvaniil Furnace, Greenup county, analysis of, - 2SB 

Coal, (main,) of centre of Petty county, ..... 227 

Coal seven miles below PikevUle, -....-- 232 

Coal, {Shelby fork of Big Bandy,) Pike conirty, . - - . 230 

Goal, Pleasant Run, ■> - "S 

Coal, Pitman range of hills, Pulatki county, ..... 237 

Coal. Pittsburg, analysis of. SflS 

Coal, Pond river, Hopkins county, - - - - - - - 134, 840 

Coal bed, litaJ of Pond fork. Union county, - . - - • 395 

Coal, Poplar ChAlybeate mountain, . . . i . . 145 

.Coal, 4c., fttPreBtonsbUTg, • - 206 

OoftlK^onof Pntttskl county - - »W, 237 

OmJ. (tmder lb« oongtomerate,) b Fb]hU 4M AMHWMIk WOMtW) ■ Ml 
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Coals, Bnccoon Furnnce, Greenup county, analysU of. - - 105,311,312 

Coal, Uicliltind crett, 131 

Coiil, Roborls*. 62, 110, H2 

Colli, Robinson's, Hopkins county, analysis of, .... 339 

Coal, Ruckcasllc river, 2:J7 

CorI on Kockliouse crc'ck, - - 229 

Coiil, Uussuy'a, Mu<]dy creelt, ..,,..- icO 

Cod, Pardon Slieldon'a, BuLler county, analysis of, - - - - 2G5 

Coal. SIOBU's liiil and Sliort mounlnin, - 244 

ComI, Sneed's mines, Crillendua county, nnnlysiscf, iic, - - 275, 3^7 

Coal, Star Furnace, - • I8G 

Coal mine, Tsylor'B, Green river, secUonof, .... - 138 

Coal, Terry's, analysis of, Ho|}kiD$ county, ..... 126 

Coal, Thompson. Union county, - - 397 

Coal, Three-mile creek, York bed, 8u3 

Coal mines, Tudd & Crittenden's, Soulli fork Kentucky river, - - 215 

Coal, Todd & Crittenden's, Owiley county, analysiis of, - , - 354 

Coals on Trade-water river, 125,394 

Coal in Tred's brancli of Laurel, 22G 

Coal, eanni-l. Troublesome cj-eek. 211 

Coals from Tug furk of Big Sandy, 802, 21)3 

Coal from Tygtrts con! bank. Builer county, analysis of. ... 3G5 

Coal from Vincent brancli of Tug fork, Big Sandy, - . - - 2U3 

Coal, Walls' ci-eek, 240 

Coal, Mestrs. Wliealeroft's and olliera. Union counly. - - - 390 

Coal, Whitley counly. opposite Wiliiamsbiirg, - . . . . 239 

Coal, Wright's mountain, Hopkins counly, analysis of, - - - 339 

Coal, Wolf hill. Daviess counly, - 44, lo4 

Cook's coal, aivilysisof, 43 

Coralline Kails limcslonc, . 95 

C^iralline Falls limes;one, growlliof limber on, .... qj 

Coralline Falls limestone, galena in, 97 

Crab Orchard creek, 390 

Crawford's cannel coal, (near Grayson,) analysis of, ... G9 

Crittenden springs, tested, 247 

Croft's, Mariin, coal, 130 

Cumbirtand river, above the falls. 233 

Cumberland river cojI, analysis of. 234 

Cumbi'ilanil river iron furnace and ores, 240 

Cumberland Falls, eupposiiious silver ore, ..... 233 

Cypri;ss creek, 389 

Cypress creek of the Ohio, ' - - 390 

Davis' (Cnpt.) Jackfitld coal, Hopkins county, analysis of, - - fi3, 12G 

Davis' (Capl.) I'igion Runcoal, iinalysisuf, 63, 123 

DvUiilvd ^eoluyico-Lopugnipliical survey, • . . . . kjq 
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Dorton's branch cannel coal, analysis of, . . - . . 

Dudley's, (Dr.,) coal, Kentucky river, -.--.- 

Eade's coal, (No. 157,) 

Eagle creek or Jerusalem school-bouse range of bills, - - - 

Earthquake of 1811, 

Eaves', (George,) coal, -- 

Edmonson county, section of geology of Northern part of, 

Edmonson county coals, analyses of, 

Edmonson county, best soil of table land of, 

Estis coal drift, Hancock county, 

Everley's ridge, section of coal measures in, 

Falls of Cumberland, section at, ------ - 

Ferruginous limestone, Clinton furnace, Greenup county, analysis of. 
Ferruginous limestone, Christian county, analysis of, ... 

Ferruginous limestone. Green rock, Carter county, - - - . 
Ferruginous limestone. New Hampshire Furnace, Greenup county, 
analysis of, ...-.---- 

Fire-clays, ---. 

Fire-clays, Ashland, Greenup county, analyses of, - 

Fire-clay, Casey's mines. Union county, analysis of, ... 

Flats and low lands. Union county, - 

Fluor spar, -.-... 

Franklin coal, 

Freestone for building, - 

French Island coal, analysis of, - - 

Gamblin coal, Hopkins county, analysis of, 

Gavits' main coal. Big Sandy, analysis of, 

Geology of Union county, 

Gravel bank, flats of Cypress creek, 

Grayson county, offset of coal measures in, 

Grayson springs, - - - -- 
Green river manufacturing and coal company mines, section at, 
Greenup Furnace ores, coals, <fec., - - 193, 300, 301, 302, 303, 
Grey band iron ore, Muhlenburg county, analysis of, - - - 
Goose creek salt works, --------- 

Goose creek salt waters, coals, &c., 

Harlan county coal beds, 

Hawes' coal, Hancock county, analysis of, 

Hawesville main coal, analysis of, and remarks on, - - . . 

Head's coal, Daviess county, 

Hearthstones, New Hampshire Furnace, 

Henderson coal company shaft, at Henderson, Kentucky, section of, - 

Henderson coal, No. 206, analysis of, 

Henderson two-foot coal, analysis of, - • - - - - 
Highland creek, 



224 

216 
138 
387 
117 
137 
164 
167 
168 
181 
147 
235 
331 
274 
269 

323 
61, 369 
332 
361 
391 

87 
130 
232 

45 
53, 129 

70 
392 
148 
170 
170 
141 
304, 305 
349 

67 
218 
225 

52 
178 
182 
198 

36 
150 

44 
390 
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Hines' coal, on Muddy creek, Ohio county, - , . - . 
Holloway boring, Henderson counly, sfction of, - - - ' 
Hopkins county coal measures, -..,..■• 
Hoskin's coal. Short mountain, analysis of, - - - - ' 
Huntinj,' branch main coal, Hopkins counly, analysis of, - 

house coal, remarks on, and analysis of, 

industry mines. Big Sandy coal and manufacturing company, aeodon 



[ran — See Pig-iron. 

Furnaces on Cumberland river, 

ron Furnace Slag, Amanda Furnace, Oreennp county, analysis of, - 
Furnace Slag, Bel!efont« Furnace, Greenup counly, analysis of. 
Furnace Slag, Buena Vista Furnace. Greenup connty, analysis of, 
Furnace Slags, Buffalo Furnace, Greenup county, analyses of, > 

!ron Furnace Slag, Greenup Furnace, analysis of, . . . - 
FuiTiace Slags, of Greenup counly Furnaces, remarks on, - 
Furnace Slags, Now Hampshire Furnace, Qrecnup county, Boaly- 

ses of, 

Furnace Slags, Pennsylvania Furnace, Oreenup county, analyses 



at. 



of. 



of, ■ 



Furnace Slags. Raccoon Furnace, Greenup county, analyi 
Furnace Slags, table of composition of, - - - - - 
ore, Alexander's, MoCracken county, analysis of, - 
ore, Backsler'a bank, Kelly's Furnace, Lyon county, analysis of, 
ore, Balh county, Messrs. Carter's Furnace, analysis of, 
□re, "best liraeslone ore," Amanda Furnace, Oreennp counly, 
analysis of, ----.-■-- 
ore, best ore, Sandy Furnace, Carter counly, analysis of, - 
ore, "better quality impracticable ore," Pennsylvania Furnace, 
Greenup county, analysis of, ---... 

Ton ore, "big block ore," Greenup Furnace, analysis of, - 

jres, black band, - - - - 60, 139, 182, 254, 347, 
>re, "black bed," Greenup Furnace, analysis of, - - - 
>re, "black vein," Buena Vista Furnace, Greenup county, analy- 
sis of, 

)re, "block kidney ore," Buffalo Furna<:e, Greenup county, anal- 
ysis of, - 

ires, "block ores," New Hampshire Furnace, Greenup county, 

«™iy«>"'. 

yre, "block ore," Pennsylvania Furnace, Greenup county, analy- 
sis of. 

Iron ores, "block ores," Raccoon ore banks, Greenup county, anal vsea 
of, ' - 

ire, "blue block ore," Amanda Furnace, Greenup county, anal- 



126 
244 

127 
51, 5fi 

206 

S46 
316 
292 
290 
298, 299 
30fi 
It 

324, sefi 

266, 207 
309 
367 
344 
344 
263 

316 
26e 



I 



348, 349 
303 



294 
320, 321 

230 
306, 307 

Sl£ 
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Itotk ore, "blue limestone ore," Bellefonte Furnace, Greenup county, 

analysis of, 291 

Iron ore, "blue ore," near Clinton Furnace, Greenup county, analysis of, 330 

Iron ores, Buena Vista Furnace, 187 

Iron ore, Bunt's gap, Hopkins county, analysis of, - - - - 336 

Iron ore, (carbonate,) Butler county, analysis of, - - - - 264 

Iron ore, (carbonate,) Muhlenburg county, analysis of, ... 350 

Iron ore, (carbonate,) White Oak branch of Rockcastle river, - - 241 

Iron ore. Chandler bank, Suwannee Furnace, Lyon county, analysis of, 343 

Iron ore, clay ironstone, Muhlenburg county, analysis of, -> * 346 

Iron ores at Coal Haven and head of French Island, . • ^ qq 

"Iron ores" considered "impracticable," - - • - - 72, 75 

Iron ores from Cumberland river, • - 246 

Iron ore, dark variety of "little block ore," Buffalo Furnace, Greenup 

county, analysis of, 294 

Iron ore, "earthy kidney ore," Buena Vista Furnace^ Greenup county, 

analysis of, -- 289 

Iron ore. Falls of Blain, 202 

Iron ore, "flag ore," Greenup Furnace, analysis of, - - • - 300 

Iron ores, Greenup Furnace, -* 193 

Iron ores of Greenup and Carter, value of, 199 

Iron ores, grey band, Muhlenburg county, .-*.-. 349 
Iron ore, "grey block ore," Buffalo Furnace, Greenup 00, analysis of, 296 
Iron ore, "grey limestone ore," Greenup Furnace, analysis of, - - 302 
Iron ore, Hawes' ridge^ Muhlenburg county, analysis of, - - 138, 345 
Iron ore, "honey-comb ore," Amanda Furnace, Greenup coxmty, anal- 
ysis of, ----- 314 

Iron ore, "impracticable hard limestone ore," Pennsylvania Furnace, 

analysis of, 284 

Iron ore, "impracticable part of limestone ore," Pennsylvania Furnace^ 

analysis of, 285 

Iron ore, "impure limestone," Buffalo Furnace, Greenup county, anal- 
ysis of, 296 

Iron ore, Jenkins' ore bank, Muhlenburg county, analysis of, - - 139, 345 

Iron ores, Kenton Furnace, 197 

Iron ore, "Kidney ore," New Hampshire Furnace, Greenup county, 

analysis of, 321 

Iron ore, Kincheloe's bluff, Muhlenburg county, analysis of, - - 346 

Iron ores. Laurel Furnace, 196' 

Iron ores, "limestone ores," Clinton Furnace, Greenup co., analyses of, 329, 330 
Iron ore^s, limestone ores, Greenup Furnace, analyses of, - - - 303, 304 
Iron ore, "limestone ore," New Hampshire Furnace, Greenup county, 

analysis of, 322 

Iron ores, limestone ores, Pennsylvania Furnace, analyses of, - - 281, 282 

Iron ores from Li thostrotion beds of sub-carboniferous limestone, - 85 

Iron ore, "little block ore," Buffalo Furtiade, Gteenup 00., aiialysia oU 299 

51 
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Iron ore, "little block or 
Iroa ores, "main block" 



' Pennsjlfania FumRce, Hnalysia of, 

■ea, Buffdlo Funi^ce, Greenup county, analy- 



Iron ore, 
Iron ores 
Iron ores 
Iron ores, 
Iron ores, 
Iron ore. 



iMea 



a upper kidney ore," Rnrcoon ore banks, 



lalysU of, ■ 



308 
240 



n Muhlenburg and Hopkins counly, lower coal measures, - 
Mt. Savage Furnace, Greenup couuly, analyses of, - 
Pennsylvania Furnace, Greenup county, - - - - 
poor sandy ore," New Hampshire Furnace, Greenup county, 
analysis of, 

Iron ores, Raccoon Furnace, Greenup counly, 

Iron ore, "i-ed and blue block," Amando Furnace, Greenup county. 

Iron ore, "red ochre," Greenup Furnace, analysis of, - 

Iron ores. Rough and Ready. ------.- 

Iron ore, "rough sandy block ore," Buffilo Furnace, Greenup county, 
analysis of, ..---.--. 

■e, "shot ore," Ashland, Greenup county, analysis of, 
es, Sneed's mines, Crittenden county, analysis of, - 
e. "soft limestone ore," Raccoon ore banks, Greenup county, 
analysis of, ......... 

■e, speckled. New Hampshire Furnace, analysis of, 
ca, Stewart's creek, Hopkins counly, analyses of, - 
re, "Sugar creek," Hopewell Iron Works, Livingston county, 

analysis of. 

'ron ores, tables of composition of, - - - - - . - 
ore. Top-hill ore, Pennsylvania Furnace, Greenup county, analy- 



Iron 



sof. 



>re, Tygert's creek, Carter counly, ------ 

jre, Mr. Wallace's, Carter counly, analysis of, - . . 

are, Williams' landing, Green river, 

are, "yellow kidney ore," Amanda Furnace, Greenup county, 

)re, "yellow kidney ore," Buena Vista Furnace, Greenup county, 

ronstones between Ihe little vein and Well coal, - - . - 

ironstone, calcareous, used at Sandy Furnace, analysis of, 

ironstones of eastern coal field, 

ronstones in shales over ice-house coal, analysis of, . - - . 

[sland district, on Cypress creek, 

ackfield coal, Capt. Davis', analysis of, 

ellico Mountain, 

Kenton Furnace, ores, ifec, 

Kentucky river, north fork, coal, 

Kentucky river, three forks, coal, - • 

Kincheloe'a Bluff coal, (No. 196,) analysia of, .... 



317 
S74, 275 

306 

198 

336, 338 

341 

364. 366 

282 

800. 268 

267 

60, 347 



67, 58 
147, 148 
£3, 128 



i 
I 
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Eincheloe's Bluff, or Lewisport, Green river, seetioa at, • - • 145 

King's coal, - 239 

Laurel Furnace ores, Ac, -.. jge 

Lead and zinc ores, -.-.-.-.- 87 

Lead ores, argentiferous, ...w.--- 88 

Letcher C. H. coal, 226 

Lewellyn coal mines, Union county, 398 

Lewisport coal, 181 

Lick coal, No. 92 of collection, analysis of, 132 

Lignite and brown coal of quaternary deposits, - - 25, 26, 116, 262 

Limestones, -- 60 

Limestone, Dr. Hopson's Marble, Trimble county, analysis of, - 358 

Limestone, bituminou.*, supposed black band ore, Muhlenburg county, 350 

Limestone, ferruginous, Christian county, analysis of, - - - 274 

Limestone, ferruginous, Clinton Furnace, Greenup county, analysis of, 331 
Limestone, ferruginous. New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, ferruginous, like black band iron ore, Hopkins county, anal- 
ysis of, 337 

Limestone, ferruginous, Sandy Furnace, Carter county, analysis of, 269 

Limestone, magnesian, (hydraulic,) analysis of, - - - - 273 

Limestone, table of composition of, -.---. 368 
Limestones, used for flux at the Greenup Furnaces, 75, 285, 292, 297, 298, 304, 

308 
Limestone, used as a flux, Bellefonte Furnace, Greenup county, anal- 
ysis of, 292 

Limestones, used as flux, Buffalo Furnace, Greenup county, analyses of, 297, 298 

Limestone, used as flux, Greenup Furnace, analysis of, - - - 304 
Limestone, used as flux. New Hampshire Furnace, Greenup county, 

analysis of, 323 

Limestone, used as a flux, Pennsylvania Furnace, Greenup county, 

analysis of, 285 

Limestone, used as a flux. Raccoon Furnace, Greenup county, anal- 
ysis of, 308 

Limonitcs — §^e iron ores. 

Limonite and other iron ores. Meadow creek and Watts' creek, - - 240 

Linn Camp, section on,- - - - 220 

Lithostrotion bed of sub-carboniferous limestone, or "Barren" lime- 
stone, --..- 82 

Little Sandy river coal, •• 185 

Log Mountain coal beds, 222 

London, Laurel county, formation at, 241 

Lost creek, -.-----..-. 390 

Lower coal measures, order of superposition, - • • • - 45 

Magnesian limestone. Christian county, analysis of* • • • 273 

Mammoth Cave, •• IW 
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Map of Union and Critlendtn counties, scale of, - • - - 385 

Marble, Conchitic, Dr. Hopson's, Trimble county, - ■ - - 358 

Marcus coal, - - '37 

Martin coal, 'SB 

Martin's, Col., coal, analysis of. 208 

McHenry'a coal, Tug Fork, Big Sandy, analysis of, ... 70 

McLeanor Airdriecoal, (No. 192,) 1« 

McLean county coal measurea, .---.-» 128 

McNuiry's coal bank. Pond river, section at, ----- 135 

Megalonjx Bones, letter lo Prof. Joseph Leidy, - . - , 22 

Mick's branch coal, ......... 216 

Milk sickness, 20, 95. i03. 160 

Miller's (Mr.) coal, 137,138 

Millei-'s(H. G.) mineral spring, ezaminationof, ... - 219 

Millstone grit, quarries, 63 

Mineral pilch or tar, Edmonson county, analysis of, - - - 166 

Mineral walers, on Bamett's creek, .,.-.. Igg 

Mineral wntera, on Clear creek. Sulphur apring, .... 225 

Mineral waters, Crittenden spring, sulphur, . . - - . 247 

Mineral waters, Fayette county, -.-...- 372 

Mineral waters, Letcher C. H., chalybeate, . - - . - 225 

Mineral waters, Miller's, chalybeate, 219 

Mineral waters. Perry county, chalybeate, ..... 228 

Mineral waters, Pulaski county, chalybeate, . - - . . 237 

Mineral waters, Robb's, McCracken county, chalybeate, . - - 114 

Mineral waters, RockcBslle river, chalybeate, ----- 238 

Mineral waters, Social hill, sulphur. 148 

Mineral walers, Mr. Swinnej's, cbalybe«t«, 163 

Mineral waters, Mr. Wilson's, Lexington, chalybeate, - - - 371 

Mount Savage Furnace ores, ifec, 186,328 

Mount Savage Furnace, Stinson ore banks, section o^ - - - 186 

Muhlenburg county coal measures, 126 

Mulford's four-foot coal, analysis of, 60 

Mulford's "little vein," analysis of, - 60 

Mulford'a "little vein," cannel part, analysis of, - . . < . 50 

Mulford's middle coal, analysis of, 51 

Mulford's main or five-foot coal. Union county, analysis of, - - 49 

INaut's coal, on Sandy creek, 160 

New Hampshire Furnace ores. Ac, 77. 197, 198, 320, 321, 322, 323, 324, 325, 

326, 327 
Kew Hampshire Furnace, speckled ore, analysis of, - - - - 77,198 

Nolin creek, Edmonson county, section at, 164 

Komenolature of Kentucky Geological formations, ... - J 6 

Horthem Kentucky mines, section at, - - • - . - 807 

Oil Spring branch, petroleum, - - 210 

P^t creek coal, gjp 
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Peach Orchard coal, bottom part, analysis of, - • * - • 69 

Pennsylyania Furnace ores, coal, Ac, 72, 75, 19^ 280, 281, 282, 283, 284, 286, 

286, 287, 288 

Petroleum on Oil Spring branch, 210 

Phosphoric acid, re -examination of soils for, * . ^ - , 378 

Pigeon Run coal, Capt. Davis', analysis of, - - - - - 128 

Pig-iron, Amanda Furnace, Greenup county, analysis of, - w - 317 

Pig-iron, Bellefonte Furnace, Greenup county, analysis of, « « 292 

Pig-iron, Buena Vista Furnace, Greenup county, analysis of, - • 290 

Pig-iron, Buffalo Furnace, Greenup county, analyses of, - •> - 299, 300 

Pig-iron, Greenup Furnace, analysis of, <- - • • • - 306 

Pig-iron, New Hampshire Furnace, Greenup county, analyses of, - 326, 326 

Pig-iron, Pennsylvania Furnace, Greenup county, analysis of, - - 287 
Pig-iron, Raccoon Furnace, Greenup county, luuilyses o^ - - -SIO, 311 

Pig-iron, from Sandy Furnace, analysis of, - ^ - •. - 184 

Pig-iron, table of composition of, - - 367 

Pittsburii: coal, analysis of, '- 363 

Pleasant Run coal, -....--». I33 

Pond fork valley, ,-•• 391 

Pondrivei'coal, (No. 137,) 134,340 

Poplar Chalybeate mountain coal, ^ . . <« - ^ . 245 

Prestonsburg coal, <fec., 206 

Quaternary deposits, 17 

Quaternary deposits, order of superposition, at the ^Iron and Chalk 

banks," -•-,-.--.» 22 

Quaternary deposit, (sillco-calcareous,) analysis of, near Columbus, - 18 

Quaternary deposit, silicious, ,-*.-^- 20 

Quaternary deposits, soils from, 27 

Quaternary formation of McCraoken, <&c., <&c., (fcc, -^ •> ^ 113 

Quaternary formation, sections of, * - - - -^ ^ 116, 120, 122 

Raccoon Furnace coal, ores, <&c., 196, 306, 307, 308, 309, 310, 311, 312, 313 

Red lands and sub-soil of southern Kentucky, 88 

Red ochre, Greenup Furnace, analysis of, • ^ . . . 30 1 

Reedy hills, Grayson county, .-.-.-. 172 

Reel-foot lake, 117 

Richland creek eoal, -^ - 131 

Robb's Chalybeate spring, McCracken county, - - - - 114 

Roberts' coal, (No. 191,) Muhlenburg county, - - - 62, 140, 142 

Rockcastle river, narrows of, coal, Ac, -,---- 237 

Rough and Ready ore bed, ,-,•---- 184 

Rough creek, Grayson county, falls of, - 173 

Russey's coal, on Muddy creek, -- 160 

Salt borings, Brashears, ...••.^. 228 

Salt borings, near Hazzard, Perry county, . • • • . 228 

Salt borings, Whitesburg, 229 

Silt efflorescence and licks, Shelby fork, Big SaQ4y» ^ • • 231 
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Salt ricer knobs, growlli on, .--,_. 

Salt ivaler, junction of Lost and TrouMcsome creeks, - . _ 21 1 

Salt waler and other minerat waters, Bametl's creek, - - . isfl 

Sail water, mouth of Leatherwood creek, - - . . . jag 

Salt well, on Big Sandy, near Kane farm, - - . . - 201 

Salt works. Goose creek, 67.218 

Samuel's coals, (McLean Co.,) 149 

Sandstones of c-oal measures, for building, ..... gj 
Sandstones, hearthstones. New Hampshire Furnace, Greenup counlj-, 

analysis of, 327 

Sa&dstone, hearthstone. Raccoon Furnace, Greenup countv, analysis of, 313 

Sandsujne, sub-carboniferous, ....... gg 

Sandstone suitable for beartbetoncs, Edmonson county, ... 168 

Sandy Furnace, calcareous and top liill ores, analysis of, ... I83 
Sandy Furnace ores, &c., Ac, - - - - 78, 183, 184, 268, 269 

Scatters of Cypress, 386 

Section at Amanda Furnace, --.-.-.. iss 

Section in Breathitt county, near Jackson, ..... 213 

Section at Clarke's mill. Pond river, 136 

Secdon, clover fork of Cumberland river, 226 

Section of formations of northern part of Edmonson county, - - 164 

Section of coal measures, Everley's ridge, . . . • . 147 

Seclion at south Carrollton, H6 

Section, falls of Cumberland river, ...... 235 

Section at Oreen River Manufacturing and Coal Company's Mines, - 141 

Section at forks of Green and Barren rivers. I6I 

Section of Holloway boring, Henderson county, .... 33 

Section at Industry mines, ........ 205 

Section south fork Kentucky river, - 215 

Sectional Kincheloe's Bluff or Lewisport, (Green river,} . - - 145 

Seclion on Linn camp, 220 

Section at McNairy's coal bank. Pond river, 135 

Section at Kolin creek, Edmonson county, ..... ]g4 
Seclion of quaternary deposits of McCracken county, itc, - 116, 120, 122 

Section seven miles below Pikeville. 232 

Section at Siinson ore banks. Mt. Savage Furnace, - - - . 18S 

Section at Taylor's coal mine. Green river, ..... ifis 

Section at Todd & Cnltenden's coal mines, 215 

Seclion al William's Landing, Green river, 143 

Section at Joel Wright's to the top of Sounding gap, ... 229 

Septaria, calcareous. Morgan county, ...... 2IO 

Short mountain coal, 244 

SIver ore, suppositious, Cumberland falls, ..... 235 

Sink holes in Barren limestone region, 84 

Slate quarry, Hopkins county, ....... 133 

filale, Btng creek, Ferr; county, ....... SSO 
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SIoan'B hill coal, - - - 244 

Social hill mineral water, - 148 

Siila from Ballard county, analyses of, 259,201,379 

Soils, from blue limestone formation, remHrks on, - - - - 100, 374 

Soil, (ridge land,) Butler county, anRlyses of, 266,379 

Soil, southern part of Christian county, analyses of, ... Hi, 379 

Soils from the coal measures, remarks on, 63 

Soil from Davicas county, 163,379 

Soil, of Edmonson county, best of table land, 168,379 

Soil, virgin, Fayette county, analysis of, 276, 379 

Soil, old field, Fayette county, analysis of, - - - - - 276, 379 

Soil, Fulton county, analysis of, 279, 379 

Soil, under gravel bed, Fulton county, analysis of, . - - - 280,379 

Soil and forest growth. Graves county, ,-.--• 121 

Soil, Hendei"son county, analysis of, ----- - 333, 379 

Soil, white, of Bayou de Cliicnne, Hickman county, analysis of, - 334, 379 
Soils, "while earth," Hickman county, analyses of, - - 334, 335, 379 

Soil and sub-soil, Hopkins county, analysis of, , - . . 340,379 

Soil, Livingston county, analysis of, - 341,397 

Soil, southern part Logan coun.y, analysis of, 342,379 

Soil, coal region, Muhlenburg county, analysis of, - . - - 351,379 

Soils from quaternary deposita, - - ~^ 

Soils, re-examinntiopof, forpliosphoric acid, 378 

Soil, Simpson county, analysis of, ------ - 366, 379 

Soil of fiub-carboniferoua or knob sandstone, 89 

Soils, table of composition of, 370 

Boil and sub-soil, Todd county, analysis of, 357, 379 

Soil, (red clay subsoil,) Todd county, analysis of, - - - - 356, 379 

Soil, Trigj,',counTy analysis of, ----- ■ - 360, 379 

Soils, Union county, 392 

Soil, Warren county, analysis of, 361,379 

Sounding gap, section at, 229 

South Carrollton, section at, - - ■ 146 

Southern coal field, boundaries of, 30 

Speckled iron ore. New Hampshire Furnace, analysis of, - - - 77,198 

Springs, Union county, 398 

Spring waters injurious, &c., Hickman county, ■ ■ - • • 19 

Stanley coal bank, 1 37 

Star Iron Furnace coal, and ores, -•-.■.- ]8S 

Stinson ore banks, Mt. Savage Furnace, section of, - - - - 1 85 

Sub- carboniferous limestone, .---.--. 79 

Sub-carboniferous sandstone, 89 

Snb-carboniferous limestone of Crittenden, Livingston, Lyon, Caldwell, 

and Trigg counties, .-.---,- 246 

Sulphur spring. Box mountain, 131 

Sulphur spring. Cerulean, Trigg county, .... - 248 
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Hulpbur spring, Clear oreck, 225 

Sulphur springs, Grayson county, 170 

8u1pliur spring hills, - 38fl 

Sulphur sjiring of Livingston county, 248 

Sulphur spring. Social hill, 14S 

Sulphuret of zinc, Cntlenden county, ttnalyeis of. - - - - 278 

Sulphur water, Crittenden spring, 247 

Swift mine, - - - - 828 

Swinuey's, Mr., Chalybeate spring tested, 163 

Table of composition of Kentucky clays, ..... 36j 

Table of composiiion of Kentucky coals, .... - SC6 

Table of composition of Kentucky iron furnace slaga, - - - 367 

Table of composition of Kentucky iron ores, 364, Say 

Table of composition of Ki-ntucky limestones, .... S68 

Table of composition of Kentucky pig-iron, . . - - . 367 

Table of composition of Kentucky soils, - . - . . 370 

Table of miaeial mailer removed from the soil by crops, - . - 377 

Tar, (miners,!,) or piteh, from Edmonson county, analysis of, - • 168 

Tar spring, Breckinridge county. Tar cretk, 174 

Taylor's coal mine. Porter's landing, Green river, seclion of, - - 158 

Technical terms. - - . 37B 

Terry's «oal, analysis of, Hopkins county, ... - - lag 

Thoroughfare between Green river and Cypress creek, - - - 148 

Three-mile creek, York bed of coal, ...,-. 203 

Todd & Crittenden's mines, south fork Kenlucky river, seclion al, - 215 

Topographical Geological report, 381 

Topographical survfiy, method adopted in, 383 

Trade-wWer river, 389 

Trade-water river coals, 126,394 

Troublesome creek, cannel coal, and salt water, - . - - 211 

Tug fork. Big Siindy, coals on, 203 

Tygert's creek iron ore, 200 

Union county, Geology o£, 398 

Union county, detailed survey of, remarks on, ..... 106 

Upper coal measures, order of superposition, ..... 40, 42 

Vegetables, mineral elements, of - - ■ - - . . 376 

War gap. Pine mountain, 226 

Water, supposed to cause milk sickness, ..---. l£9 

Watt's creek coal, 240 

Whilesburg, salt borings, S29 

William's landing, Green River, section at, 143 

William's landing, iron ore at, 60 

Wolf hill coal, Daviess county, (No. 189,) analysis of, - - - 44, 154 

York bed of coal. Three-mile creek, 203 

Zinc ore, Crittenden county, analysis of, 276 
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